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Plate I. Frontispiece. 


PART OF THE CONSTELLATION CASSIOPEIA, 
Reproduced, untouched, from a Photograph taken at the Paris Observatory, 1887. 
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OR an explanation generally of the circumstances under 

which the matter comprising this volume is now published 
dissociated from the matter of which it formed a part in former 
editions reference may be made to the Preface to Vol. I. 

Suffice it now to state generally that the contents of this 
volume have been thoroughly revised and brought up to date, 
and where necessary extended and re-arranged. Additional 
objects have been described as types in connection with the 
chapters on Clusters and Nebule, but the most important new 
features are the chapters furnishing a Photometric Catalogue of 
Naked-eye Stars, and on finding the constellations during the 
different months of the year. These supply a hiatus which I 
have long regretted in the earlier editions of this Handbook. 

The remarkable developement of the study of Astronomy of 
late years amongst the middle classes in England has led to a 
demand for hints as to objects suited to telescopes of popular size, 
and I have great hopes that the additional woodcuts and letterpress 
explanation which are given in the text will meet the wishes 
and requirements of a wide circle of readers. 

The proofs have been read for press as before by the Rev. /. 4. 
Hletcher, M.A., and Mr. WV. 7. Lynn, F.R.A.S., whose zealous and 
valuable co-operation I desire again to acknowledge. 

No one will doubt that science owes a debt of gratitude to the 


Delegates of the Clarendon Press for undertaking the publication 
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of this new edition in its so greatly enlarged form. Nor must 
some words of commendation be withheld from Mr. Horace Hart, 
the Controller of the Clarendon Press, for the skill and patience 
which he has shown in conducting through the press in such 
splendid typographical style the three handsome volumes now in 
the reader’s hands. Their publication has been delayed longer 
than I expected or desired, but for technical reasons slow progress 


in the printing was deemed expedient. 


Ore Ce 


NoRTHFIELD GRANGE, 
East-Bourne, SUSSEX : 
May, 1890. 
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53, line 2, for “ oberved” read “ observed.” 

88, line 11. Schiaparelli has published a very interesting and im- 
portant paper on Mercury in which he alleges that its rotation- 
period is the same as that of its revolution round the Sun. 
(Ast. Nach., vol. exxiii. No. 2944, Dec. 30, 1889.) 

116, line r1. Madler’s calculation is however in error, for there are not 
8646 but 8766 hours in a day. The figures in the first column, 
“ At the Equator,” should stand :— 

4407 

864 

3495 

and in the second, “ At the Poles ;”— 
4450 

2403 

1913 

200, line 8, for “the brothers Ball” read “ Cassini.” 

229, footnotei, for “king” read “ring.” 

304, line 10, for “ Stéphan” read “Stephan.” 

323, line 25, for 478 read 479. 

348, line 20, for “Takutsk” read “ Irkutsk.” 

409, line 11, Brooks’s Comet of 1889, discovered after vol. i. went to 
Press, was seen at the Lick Observatory by E. E. Barnard on 
many occasions during the month of August to exhibit evident 
traces of a separation into parts. Besides the main comet, 
4 offshoots were certainly visible. (Astron. Journal, No. 202.) 

426, line 23, for “ New Jersey” read “New York.” 
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547, line 5, for “— March 31” read “1889, March 31.” 

548, line 2. Add to the list of known hyperbolic comets: 188g (i). No. 
391 in the Catalogue on p. 546. 

551, line 1, for “ théoretique” read “ théorique.” 

625, line 13, for 35-134 read 35,134. 

648, line 21, for “ Abbo” read “ Abbé.” 

668, col. “ Name,” for “ Anabita” read “ Anahita.” 
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295, line 23, for “ Hadley” read “ Halley.” 
348, line 12, for “second” read “ third.” 
367, line 7, for “80 M. Capricorni” read “ 80 M. Scorpii.” 
495, Add to Catalogue of Stars :— 
1889. Exuery, R.L. J., Second Melbourne General Catalogue 1211 
Stars. [Epoch 1880. | 
1889. Curistix, W. H. M., Ten- Year Catalogue of 4059 Stars observed 
at Greenwich. [Epoch 188o.] 


Figure 56, Plate VI, for (By Bardou.) read (By Secretan.) 


VO ESE. 
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BOOK XIV. 


THE STARRY HEAVENS. 


CHAPTER I. 


INTRODUCTION. 


““O ye Stars of Heaven, bless ye the LorD: praise Him, and magnify 
Him for ever.” —Benedicite. 


The Pole-star.—Not always the same.—Curious circumstance connected with the 


Pyramids of Egypt.—Stars classified into different magnitudes.—List of 1% 
magnitude Stars.—NSeidel’s proposed standards of magnitudes.—Antiquity of 
the custom of forming them into groups.—Anomalies of the present systeni.— 
Distances of the Stars.—Stellar Parallax.—Stellar Photometry.—Experiments 
by Seidel, Pickering and Pritchard.—Comparison drawn by Monck of Picker- 
ings results with Pritchard’s—The Stars how distinguished.—Antiquity of the 
custom of naming Stars.—Invention of the Zodiac.—Letters imtroduced by 
Bayer.—LEffects of the increased care bestowed on observations of the Stars.— 
Ideas of the Ancients respecting the Stars —Remarks by Sir J. Herschel.—Do 
the Stars radiate heat ?—Hxperiments by Stone—By Huggins.—The expression 
“* Fixed Stars.” —Proper motion of Stars.—Motion of the system through space. 
—Struve’s conclusions.—Wright’s hypothesis of a Central Sun.—Revived by 
Miédler.—Stars thought by Sir W. Herschel to be centres of systems.—Twinkling 
of Stars.—Humboldt’s observations.— Researches of Montigny. 


F, on some clear evening, the reader will go out into the 


open air, and station himself, preferably (if that be possible), 


on the summit of any rising ground and look upwards, he will 
see the sky spangled with multitudes of brilliant specks of 
light; these are the jiwed stars, so called, though we shall 
presently see that this appellation is not strictly correct. An 
attentive observer will soon notice, also, that the stars which he 
is contemplating seem to revolve in a body around one situated 
in the North, about (in England) midway between the horizon 


Le 
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and the zenith; this is the Po/e-star, so designated from its 
being near the Pole of the celestial equator. Owing, however, 
to the Precession of the equinoves*, the present Pole-star (a Ursze 
Minoris) will not always be such; the true Pole is now about 
13° from this star, and this distance will gradually diminish 
until it is reduced to about 26’ 30” in A.D. 2095; it will then 
increase again, and after the lapse of a long period of time, the 
Pole will depart from this star, which will then cease to bear 
the name of, or serve the purposes of, a Pole-star. About 4600 
years ago the star a Draconis fulfilled this office; 12,000 years 
hence, it will fall to the lot of a Lyre, a brilliant star of the 1*t 
magnitude, which is now 51° 20’ from the Pole, but which will 
then have approached to within less than 5° of the polar point”. 

Connected with this subject a curious circumstance was 
noticed during the researches which were made in Egypt many 
years ago by Colonel Vyse. Of the 9 pyramids which still remain 
standing at Gizeh, 6 have openings which face the North, 
leading to straight passages, which descend at inclinations 
varying from about 26° to 28°, the direction of these passages 
being, in all cases, parallel to the meridian. Now if we suppose 
a person to be standing at the bottom of any one of these 
passages, and to look up it, as he would through the tube of 
a telescope, his eye will be directed to a point on the meridian 
26° or 28° above the plane of the horizon. The altitude at 
which the star a Draconis must have passed the lower meridian, 
at the place in question, 4000 years before the present time, 
is 263°. Now the present age of these pyramids (the great 
pyramid bears the date of 2170 B.c.) corresponds so nearly 
with this period (2170+ 1890= 4060), that it can hardly be 
doubted that the peculiar direction given to these passages 
must have had reference to the position of a Draconis, the then 
Pole-star®. C. P. Smyth however, pointing out the fact that 

* See vol. i. p. 374 (ante). ¢ Phil. Mag., vol. xxiv. pp. 481-4. 

> For a list of possible Pole-stars be- June 1844. Pytheas of Marseilles, who 
tween 4800 B.c. and 13800 A.D. see a flourished about 330 B.0., was the first to 


paper in Ast. Reg., vol. viii. p. 244. Nov. notice that the so-called Pole-star was 
1870, not situated exactly at the Pole. 
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the lower culmination of a Draconis alone would be recognised 
by this arrangement, and thinking that something connected 
with an upper culmination should assuredly be looked for, finds 
that something in the Pleiades, which would at the epoch 
alluded to culminate above the Pole coincidently with a Dra- 
conis below; and he suggests moreover that the 7 chambers of 
the great pyramid commemorate the 7 Pleiads. 

The stars, on account of their various degrees of brilliancy, 
have been distributed into classes or orders. Those which 
appear largest are called stars of the 1’* magnitude; next to 
these come stars of the 2° magnitude; and so on to the 6*, 
which are the smallest visible to the naked eye. This classifica- 
tion having been made long before the invention of telescopes, 
those stars which cannot be seen without the assistance of such 
instruments are called telescopic, and are classed in magnitudes 
varying from the 7 to the 18 or 20%; these latter, of course, 
being only visible in the most powerful instruments hitherto 
constructed; nor does it seem reasonable to assign a limit to 
this progressive diminution, inasmuch as past experience has 
shown that every successive improvement in the construction 
of telescopes brings to light new objects, previously unknown 
because small and faint. 

Some astronomers, when they wish to signify that a star 
occupies an intermediate place between 2 magnitudes, mark it 
thus:— 1-2: or thus:— 21. These dots are not intended to be 
decimal points, but mean that the star is below the 1** and 
above the 2™¢ magnitude ; in the former case nearer the 1** than 
the 2™4 in the latter nearer the 2™¢ than the 1%. This is a very 
clumsy system, and its continuance is to be deprecated. 

It may be worth while here to give a list of the stars of the 
rt magnitude arranged as nearly as may be in the order of 


brightness :— 
a Canis Majoris. (Sirius.) a Aurige. (Capella.) 
a Argtis. (Canopus.) a Lyre. (Vega.) 
a Centauri. a Canis Minoris. (Procyon.) 
a Bodtis. (Arcturus.) a Orionis. (Betelguese.) 
B Orionis, (Rigel.) a Eridani. (Achernar.) 
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a Tauri. (Aldebaran.) a Virginis. (Spica.) 

B Centauri. a Piscis Australis. (Fomalhaut. ) 
a Crucis. B Crucis. 

a Scorpii. (Antares.) 8 Geminorum. (Pollux.) 

a Aquile. (Altair.) a Leonis. (Regulus.) 


These stars—2o0 in number—will be found to be nearly equally 
divided between the Northern and Southern hemispheres, that is 
to say, 9 are Northern and 11 Southern stars. 

Seidel 4 has submitted the following as standard stars for their 


respective magnitudes :— 
Mag. 
1. a Aquile, a Virginis, a Orionis. 
2. a Urse Majoris, y Cassiopeiz, Algol (at max.). 
3. y Lyre, 6 Herculis, 6 Aquile. 
\ p Hereulis, A Draconis, (too bright). 

; B ( Bodtis, @ Herculis, (too faint). 

From the earliest ages of antiquity it has been the custom to 
arrange the stars in groups or constellations, for the purpose of 
more readily distinguishing them; each group having appro- 
priated to it some special figure to which the configuration of 
its stars may be supposed to bear a resemblance, though, in the 
majority of instances, this resemblance is imaginary. Modern 
astronomers have continued this arrangement chiefly on account 
of the confusion that would arise were it now to be abandoned. 
We often find that one constellation contains an isolated portion 
of another, just as one English county sometimes wholly sur- 
rounds a parish belonging to another. Stars, too, often occur 
under different names®. Many catalogue-stars have no exist- 
ence, but owe their creation to mistakes of observers. Con- 
stellations are recognised by some and not by others; while the 
same names are repeated in different parts of the heavens: such 
are a few of the anomalies of the present system ¢. 

The constellations will again be referred to in a subsequent 
chapter. 

Concerning the comparative brilliancy of the stars, we know 
little for certain. Sir W. Herschel gave the following table of 

4 Resultale, Munich, 1862. ‘ See remarks by Baily in the Intro- 


° Baily, in the Brit. Assoc. Cat. of duction to the B.A.C., p. 52 et seq. 
Stars, p. 75, gives a list of some of these. 
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the light emitted by stars of different magnitudes, as deduced 
from his own observations, an average star of the 6** magnitude 
being taken as unity. 


6% magnitude = 1 3'l magnitude = 12 
th eh 

5 ” = ee and ” = 25 
th = 

4 ” = 6 Ley 2 = 100 


Sir J. Herschel ascertained that the light of Sirius (the 
brightest of all the fixed stars) is about 324 times that of an 
average star of the 6 magnitude. From direct photometrical 
experiments, Dr. Wollaston found that the light of the Sun, as 
received by us, exceeded by 20,000,000,000 times that of Sirius ; 
consequently, in order that the Sun might appear to us no 
brighter than Sirius, it must be removed from us not less than 
13,433,000,000,000 miles—a distance utterly beyond the limits 
of human comprehension &. 

The different degrees of brilliancy observable in the stars 
might be due to one or other of the following reasons :—Kither 
(1) they are all of the same size, but situated at different 
distances; or (2) they are of different sizes, but at the same 
distances. If we suppose the first to be the true hypothesis, 
and take the light of a star of each magnitude to be half that 
of the magnitude next above it, we find that the distance of a 
star of the 16'* magnitude cannot be less than 362 times that of 
a star of the 1%* magnitude’; and “as it has been considered 
probable from recondite investigations, that the average distance 
of a star of the 1*t magnitude from the Earth is 986,000 radii of 
our annual orbit,” it follows that a 16-magnitude star is 
distant from us 32,634,292,000,000,000 miles—a distance which 
light, with a velocity of 186,660 miles per second, would occupy 
more than 5000 years in traversing! But calculations such as 
this may be pronounced valueless, for the simple reason that all 
analogy impels us to suppose that stars, like other celestial 
objects, are both of diverse size and situated at diverse distances. 


& It must be pointed out that these different results. Further information 
experiments were made many years ago, on the brightness of particular stars will 
and that the progress of science and the find a place ina later chapter. (See chap. 
improved methods available for photo- VIII., post.) 
metric purposes might now lead to very h Sir J. Herschel. 
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The actual distances from the Sun of a few stars have how- 
ever been ascertained. 

The determination of the distance of the stars is effected by 
ascertaining by instrumental observations the amount of their 
annual parallax, or apparent displacement in the heavens. The 
non-detection of stellar parallax afforded for a long time a much 
resorted to, and certainly to some extent plausible, argument 
against the soundness of the Copernican theory of the universe. 
Since it happens that the stars, with few exceptions, do not 
exhibit parallax, and since also the fact of the orbital motion of 
the Earth round the Sun rests on the most undoubted evidence, 
it follows that the general absence of parallax can only be 
ascribed to the fact that the stars must be placed at such 
distances from us, that, comparatively speaking, the Earth’s 
orbit, which has a diameter of 186,000,000 miles, is something 
utterly insignificant, —a mere point, when considered in reference 
to the distances of the stars themselves. 

It might be supposed that since the character and laws of 
parallax are so clearly understood as they are, the discovery of 
its existence could present no great difficulty. Nevertheless, 
nothing in the whole range of astronomical research has more 
baffled the efforts of observers than this question. This has 
arisen altogether from the extreme minuteness of its amount. 
It is quite certain that the parallax does not amount to so 
much as 1” in the case of any of the numerous stars which have 
been as yet submitted to the course of observation which is 
necessary to discover the parallax. Now, since in the deter- 
mination of the exact uranographical position of a star there 
are a multitude of disturbing effects to be taken into account 
and eliminated, such as refraction, precession, nutation, aberra- 
tion, and others, besides the proper motion of the star, which 
will be explained hereafter; and since, besides the errors of 
observation, the quantities of these influences are all subject to 
more or less uncertainty, it will astonish no one to be told that 
they may entail, upon the final result of the calculation, an 
error of 1”; and, if they do this, it is vain to expect to discover 
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such a residual phenomenon as parallax, the entire amount of 
which is less than 1”. 

An object, whatever be its size, subtends an angle of 1” when 
removed to a distance of 206,265 times its own dimensions. 

If in any case the parallax could be determined, the distance 
of the star could be immediately inferred. For, if this value of 
the parallax be expressed in seconds, or in decimals of a second, 
and if * denote the semidiameter of the Earth’s orbit, d the 
distance of the star, and p the parallax, we shall have— 


206265 
ay 


=7x 


If, therefore, y=1”, the distance of the star would be 206,265 
times the distance of the Sun; and since it may be considered 
satisfactorily proved that no star which has ever yet been 
brought under observation has a parallax greater than this, it 
may be aftirmed that the star in the universe nearest to the 
solar system is at a distance from it, a¢ least, 206,265 times as 
great as that of the Earth from the Sun. 

Let us consider more attentively the import of this conclusion. 
The distance of the Sun, expressed in round numbers (and this 
is sufficient for our present purpose), is 93 millions of miles. 
If this be multiplied by 206,265, we shall obtain,—not indeed 
the distance of the nearest of the fixed stars,—but the iferior 
limit of that distance, that is to say, a distance within which the 
star cannot lie. This limit, expressed in miles, is :— 


d = 206,265 x 92,890,000 = 19,160,000,000,000 iniles, 


or more than 19 dz/lions of miles. 

In the contemplation of such numbers the imagination is lost, 
and no clear conception remains, except that of the mere 
arithmetical expression of the result of the computation. Astro- 
nomers themselves, accustomed as they are to deal with stupen- 
dous numbers, are compelled to seek for units of proportionate 
magnitude to bring the arithmetical expression of the quantities 
within moderate limits. The motion of light supplies one of the 
most convenient moduli for this purpose, and has, by common 
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consent, been adopted as the unit in all computations the object 
of which is to gauge the universe. It is known that light 
moves at the rate of 186,660 miles per second. If, then, the 
distance d above computed be divided by 186,660, the quotient 
will be the time, expressed in seconds, which light takes to 
move over that distance. But since even this will be an un- 
wieldy number, it may be reduced to minutes, hours, days, or 
even to years. 

In this manner we find that, if any star have a parallax of 1”, 
it must be at such a distance from our system that light would 
take 3°247 years, or 3 years and go days, to come from it to the 
Earth. 

If then the space through which light moves in a year be 
taken as the unit of stellar distance, and p be the parallax 
expressed in seconds, or decimals of a second, we shall have 


ga 24T. 
Pp 


It will easily be imagined that astronomers have diligently 
directed their efforts to the discovery of some change of apparent 
position, however small, produced upon the stars by the Earth’s 
motion. As the stars most likely to be affected by the motion 
of the Earth are those which are nearest to the system, and 
therefore probably those which are brightest and largest, it has 
been to such that this kind of observation has been chiefly 
directed; and since it was certain that, if any observable effect 
be produced by the Earth’s motion at all, it must be extremely 
small, it is only from the nicest and most delicate means of 
observation that any discovery of this nature could be expected. 

One of the earlier expedients adopted for the solution of this 
problem was the erection of a telescope, of great length and 
power, in a position permanently fixed—attached, for example, 
to the side of a pier of solid masonry, erected upon a foundation 
of rock. This instrument was screwed into such a position that 
particular stars, as they crossed the meridian, would necessarily 
pass within its field of view. Micrometric wires were, in the 
usual manner, placed in its eye-piece, so that the exact point 
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at which the stars passed the meridian each night could be 
observed and recorded with the greatest precision. The instru- 
ment being thus fixed and immoveable, the transits of the stars 
were noted each night, and a record was made of the exact 
places where they passed the meridian. This kind of observa- 
tion was carried on through the year; and if the Earth’s change 
of position, by reason of its annual motion, should produce any 
effect upon the apparent position of the stars, it was anticipated 
that such effect would be discovered by these means. After, 
however, making all allowance for the usual causes which affect 
the apparent position of the stars, no change of position was 
discovered which could be assigned to the Earth’s motion‘, 
A tube of this kind was used at Greenwich by Pond. 

Only a few stars are certainly snown to possess a sensible 
parallax. Particulars of some of them are given in the table on 
p: 10, which has been calculated on the assumption that the Sun’s 
parallax = 8-80, and that the velocity of light = 186,660 miles 
per second. 

Stars are distinguished from one another in various ways. 
The ancients were in the habit of indicating the locality of a 
star by its position in the constellation to which it belonged ; 
thus Aldebaran was called Oculus Tauri. This custom was also 
followed by the Arabians, and, indeed, many of the names 
applied by them are still retained in a corrupted form; thus 
Betelgueze (a Orionis) is a corruption of 7t-al-yauza, signifying 
“the shoulder of the Jauza (or ‘Central one’).’ Bayer, the 
German astronomer, was the first to improve upon the old plan, 
which he did by publishing in 1603 a celestial atlas, in which 
the stars of each constellation were distinguished by the letters 
of the Greek alphabet; but the common supposition that the 
brightest received the distinctive mark of a, the next 8, and 
so on, is only in some degree correct, except as regards the a’s. 
Bayer’s letters are still in common use, the name of the con- 
stellation in the genitive case being put after each; thus Procyon 


i The preceding remarks on stellar parallax are taken (with slight alterations) 
from the Museum of Science, 
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is termed a Canis Minoris; Vega, a Lyre; Arcturus, a Bodtis. 
It should be understood that this alphabetical arrangement does 
not represent the relative brilliancy of the different stars in a 


constellation. 


To the stars observed by Flamsteed numbers 


were affixed by Baily, which numbers, referring to the order 


of R. A. in each constellation, are still in use. 


Distance. 
Star. Mag. 3 oper Parallax, aes Time of Observer. 
distance iba Hehe 
=r |the Warth, 
“ ” years. 

a Centauri ... I 3-67 0-75 275,000 4:34 | Gil 

61 Cypni 6 Ret 0-50 412,500 6-51 | O. Struve. 

21185 Lalande ... yi | 4-75 0:50 412,500 6-51 Winnecke. 

SIGTUS Geran aon) es I 1-24 0-38 543,000 8-57 | Gill. 

p. Cassiopeize A ae 0-34 606,000 9:57 O. Struve. 

34 Groombridge... | 8 2-81 0-29 711,000 11-23 | Auwers. 

9352 Lacaille 7% | 6-95 0-28 737,000 11-62 Gill. 

21258 Lalande ... | 84] 4-40 0-26 793,000 12-52 | Kruger. 

O. Arg. 17415 9 1-247 0°25 825,000 13-02 | Kriiger. 

o Draconis ... 5 1.87 0-25 $25,000 13-02 Brunnow. 

e Indi ... 52 | 4-68 0-22 938,000 14:80 | Gill. 

a Lyre I 0-31 0-20 | 1,031,000} 16.27 not 

o? Eridani ... 44 | 4-10 0-17 | 1,213,000 | 19-15 | Gill. 

p Ophiuchi ... 4% | 1-00 0-17 | 1,213,000 | 19-15 Kriiger. 

€ Eridani 44 | 3:03 0-14 | 1,473,000 | 23-24 | Elkin. 

t Urse Majoris ... | 3 0-52 0-13 | 1,586,000 | 25-04 | C.A. F. Peters. 

a Bodtis I 2-43 0-13 | 1,586,600 | 25:04 | C.A.F. Peters. 

Draconis ... 2 0:06 0:09 | 2,242,000 | 36-17 

1830 Groombridge fF 7:05 0:09 | 2,292 000 | 36-17 | Brunnow. 

Polaris 2 0:07 | 2,947,000 | 46-50 | C.A.F. Peters. 

3077 Bradley 6 2-09 0:07 | 2,947,000 | 46.0 | Brunnow. 

¢ Toucani 6 2-05 0:06 | 3,438,000 | 54-25 | Elkin. 

85 Pegasi 6 1-38 0:05 | 4,125,000 | 65-10 | Brunnow. 

a Aurige I 0-43 0:04 | 5,157,000 | 81-37 | C.A.F. Peters. 

Canopus... ... I ote 0:03 | 6,875,000 | 108-50 | Elkin. 
SS SES 
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The subject of the photometry of stars, though one of much 
importance, has received but little attention from practical astro- 
nomers. The common method of classifying stars into arbitrary 
magnitudes is both vague in theory and contradictory in practice. 
It is vague, inasmuch as the place of a star in the scale of 
magnitudes conveys but little definite idea of the actual brilliancy 
thereof; and it is contradictory in a remarkable degree, inasmuch 
as the same star has in numberless instances a different magnitude 
assigned to it by different authorities *. 

The first observer who attempted stellar photometry on any 
organised basis was Sir J. Herschel, who formed a Table of Stars 
arranged in order of brightness!. In Germany the subject has 
received a good deal of attention, especially from Heis, Seidel, 
and Zollner. The most recent workers in this field are Pickering 
in America, and Pritchard in England and Egypt. 

Seidel has published an elaborate catalogue of 206 conspicuous 
stars arranged progressively in the order of brightness as deter- 
mined (I believe) by an “astro-photometer” invented by 
Steinheil. The following are the first 20 stars in Seidel’s list, 
with the relative values assigned by him to each ™ :— 


a Canis Majoris... ... ... 4-286 Cy COMIS TNE. mace ene O35 
CeliveOM aes eee ees ps 2-000 uC yonimans teers. 
BiGrioniswe tre sc. s.08 en: 0-003 e Canis Majoris... ...  ... 0-309 
CENULIO@E tuese! tes een OrOLS a Tauri Hite feb bdes. CAce Chair} 
Cab ootisimea ear... Wore. see O04 CASES REIL “ayn Gon Gus dow CONPXOL 
a Canis Minoris ee a OOO B Geminorum ... ... ,... 0-289 
CRA GUI Recast y loc. <1 0-450 aGeminorum ...... 2. 0:256 
CMVAUSINIS Mr meron ne ee ik O24 OF FONE “So5 cad nn xen CHAS 
GAOMOMRE Goo nen doa goo OBEW) (oy ieee ee oe nei CDAD) 
a Piscis Australis ... ... 0-339 GAOLIONIS ese e eee Ose O 


Tt will be seen that Seidel gives the second place to a Lyre, 
but Pickering and Monck allot that place to a Aurigz, whilst 
Pritchard gives it to 8 Orionis. 


k Sir J. Herschel, Results of Ast. Obs.,  Zollner, will be found in Klein’s Hand- 
p- 304. See remarks by Pogson in Rad- buch der Fixsternhimmel, p. 26. See a 
cliffe Obs., vol. xv. p. 295. 1854. Paper by L. Seidel in Abhandlungen der 

1 Outlines of Ast., p. 705. K. Bayr. Akademie der Wissenschaften, 

m §Seidel’s Table, together with that of 6th class, vol. iii, 1852. 
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The labours of Pickering at Harvard College Observatory have 
resulted in the publication of a very valuable catalogue of 4260 
stars whose magnitudes have been determined on definite and 
intelligible principles. In friendly competition with this work 
stands Professor Pritchard’s Book recording his results obtained 
partly at the University Observatory, Oxford, and partly in 
Egypt. 

The Harvard Photometry and the Uranometria Nova Oxoniensis are 
both intended to arrange the stars according to magnitude on the 
assumption that the light of a star of the x‘? magnitude is to 
that of a star of the »+1™ magnitude in the ratio of 2-512 to I. 
The logarithm of 2-512 is 0-4, so that a difference of 25 magnitudes 
on this scale corresponds to an increase or diminution of the light 
in the ratio of 10 to 1. Both authors adopt the Pole Star as 
their standard, and as the other stars are compared with it when 
at nearly the same altitude, the figures which express the relative 
magnitudes will be the same, whether the Zenithal or the actual 
value of the Pole Star’s light is assumed as the standard. 
Pickering however rates the Pole Star as of the magnitude 2-15, 
while Pritchard put it at 2:05. Pickering is of opinion that this 
difference of standard is rather apparent than real—in other 
words, that the Pole Star appeared about one-tenth of a magni- 
tude brighter to the Oxford observers than to those at Harvard. 
According to both, the Star which may be regarded as the typical 
1%* magnitude star is a Aquilze (Altair). Its Oxford magnitude 
is 1-04, and its Harvard magnitude 0-97. Other stars which 
approach closely to this type are a Virginis (Spica), a Tauri 
(Aldebaran), a Scorpii (Antares), and a Orionis (Betelgueze), the 
variability of the last-named however interfering with its use as 
a type. Taking a mean between the Oxford and the Harvard 
results, the light of the 4 following stars is almost exactly equal, 
and about ¢ of a magnitude adove the first magnitude, viz. 
8 Orionis (Rigel), a Bodtis (Arcturus), a Lyre (Vega), and a Aurigze 
(Capella). Procyon is about half a magnitude above the 1*t 
magnitude, while Sirius is 1-95 magnitudes above it according 
to Oxford, and 2-43 according to Harvard. Owing to their great 
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Southern declinations, Canopus and a Centauri do not appear in 
either list. The Harvard catalogue terminates at about the 30 
degree of South Declination, and the Oxford one at about the 
sor degree, 

Monck, who has studied both catalogues, is of opinion from 
a comparison of the stars whose magnitude approaches that of 
the Pole Star that there is a real difference in Scale between them, 
but that the amount would be better represented by 0-06 or 0-07 
than by o-10 of a magnitude. Pickering however has shown that 
any difference which may exist at this point soon disappears, and 
that between the 5'* and 6 magnitudes the stars are as a rule 
fainter according to the Oxford measurements without any 
correction for scale. Monck has arrived at the same conclusion, 
but finds the stars on an average brighter according to the 
Uranometria Nova Oxoniensis up to about magnitude 4-25, from 
which to 4:50 the scales may be regarded as coincident, after 
which the Oxford values are lower than the Harvard, the differ- 
ence reaching 0-08 at about magnitude 6-0. Pickering, taking 
the stars rated at Harvard at between 6-0 and 7-0 and comparing 
the Oxford values for the same stars, finds the latter brighter: 
but Monck, who took those rated at Oxford at between 6-0 and 
7-0 and compared them with the corresponding Harvard values, 
arrived at a different result. As neither catalogue professes to 
be complete within these limits, further observations with the 
Meridian and Wedge Photometers are necessary to decide the 
question; but from the 2°? to the 6 magnitudes it would 
appear that a magnitude as estimated by the Wedge Photometer 
corresponds to about 0-96 or 0-97 of a magnitude as measured 
by the Meridian Photometer. 

These catalogues are intended to be complete (within the 
limits of Declination already mentioned) up to about the 6 
magnitude. Monck thinks they are probably defective below 
5:80. According to him the number of stars of each magnitude 
in the catalogues is as follows :— 
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Magi Sie Aa et 
Above the 1¢ gate wee 9 8 
T-OnCONL eee a oa ii 6 
I-5 to 2-0 ... oe ore II il 
240) tOV2«5 eee He te 30 28 
2-5 to 3-0 ... ‘ee aes 41 21 
BROMUS | one sia Re 81 59 
3-5 to 4-0 ... sae ee 148 102 
4:0t0 4:5... th sas 204 165 
4:5 to 5-0 ,., 300 Boe 477 292 
BO) tO 55 en. ase oa 845 615 
5:5 to 6-0 ... ae Son g18 


Monck thinks that the figures in the last subdivision are 
probably defective. It may be worth noticing that on the 
assumption of uniform arrangement and equal absolute brightness 
the number of stars comprised in any half-magnitude should, in 
round numbers, be double that comprised in the preceding half- 
magnitude and equal to the entire number of brighter stars. 
The departures from this law (to which there is nevertheless 
a certain degree of approximation) will be evident on examining 
the foregoing table. 

The Bonn Durchmusterung, with Schénfeld’s Southern extension, 
taken together embrace nearly the same portion of the sky as 
the Harvard Photometry, and Seeliger has given a summary of the 
number of stars for fainter magnitudes. It should be noted 
however that it is still uncertain whether the ratio of 2-512 to 1 
is applicable to the fainter magnitudes in these catalogues. 
Seeliger’s table, the stars below the 9 magnitude being omitted, 
is as follows :— 


Magnitudes, No. of Stars. 
Above magnitude 6-5 ate Bes ee bee Aas deters 
bs 6-5 to 7-0 abc nce Hoe ES LOS 
RS 7-0 tO 75 aa 6oc a0 Boe vse) 
a 7-5 to 8-0 ‘aS =a ie ... 14674 
35 8-0 to 8-5 S60 $00 5c es 30499 
Pr 8-5 to 9-0 Je bya ae SE ASS 


Traces of the law just suggested, but with similar fluctuations, 
will here be observed. It is certain however that the law cannot 
hold even approximately true as regards extremely distant stars, 
since if it did so the total light of the stars of the + 1" magnitude 
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would always exceed the total light of the stars of the a magni- 
tude, and the total light of all the stars would be infinitely greater 
than that of the stars comprised in any given subdivision. 

The practice of giving names to the stars is of early date, and 
probably originated with the Chaldeans. Intimations of this 
custom may be found in the Holy Scriptures. I cite the following 
passages from the Revised Version :— 


“Which maketh the Bear, Orion, and the Pleiades, and the chainbers of the 
south »,” 


“Canst thou bind the cluster of the Pleiades, or loose the bands of Orion? Canst 
thou lead forth the Mazzaroth in their season? Or canst thou guide the Bear with 
her train °?” 

“Seek him that maketh the Pleiades and Orion P,” 


The invention of the Zodiac has been ascribed to the Egyptians‘. 
Dupuis especially advocated this opinion, and thought that the 
constellations in question had reference to the division of the 
seasons, and to the agriculture in vogue at the time of their 
invention. He supposed Cancer to represent the retrogradation 
of the Sun at the solstice, and Libra the equality of the day and 
night at the equinoxes. This idea is undoubtedly supported by 
several curious coincidences: for instance, the inundation of the 
Nile, which takes place after the summer solstice, happens when 
the Sun is in Aquarius and Pisces; and Virgo, usually represented 
as a woman holding an ear of corn, coincides with the time of the 
Egyptian harvest. 

The insuperable objection to this theory is the excessive 
Barnes (Notes on Job ix. 9) derives 


Kimah (translated above by “‘ Pleiades ”’) 
from a root signifying a heap, and so 


n Job, ix. g. 
© Job, xxxviil. 31-2. 
P Amos, v. 8. Some of the renderings 


given in the A.V. rest on insufficient 
authority. It is probable that Mazzaroth 
means the circle of the zodiac (as indeed 
the Revisers of 1885 have hinted at by 
their use of this interpretation in the 
margin of their Version), but the others 
are more doubtful. Parkhurst (Lexicon) 
thinks that the application of the Greek 
names of certain constellations to the 
Hebrew originals, as is done in the Au- 
thorised Version here and elsewhere, and 
by the LXX previously, is only fanciful. 


applicable to the Pleiades; and Kesil 
(translated above by ‘ Orion’) from 
another root signifying to be strong, and 
thus applicable to that constellation 
known as the strong man, corresponding, 
as may be conjectured, to what the 
Greeks called Orion. (See Class. Dict.) 
Apparently the Revisers have followed 
the line of thought suggested by Barnes. 

qa An engraving of the well-known 
Zodiac at Denderah will be found in 
LT’ Astronomie, vol. vii. p. 344, Sept. 1888. 
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antiquity which it assigns to the Zodiac (not less than 15,000 
years). As this is historically inadmissible, and directly opposed 
to Divine Revelation, Dupuis got over the difficulty by supposing 
the names to have been given, not to the constellations in con- 
junction, but to those in opposition to the Sun. This only 
requires the constellations to have been devised B.C. 2500+; in 
this form the idea is adopted by Laplace and others as correct’. 
It has been suggested that the Jews were acquainted with the 
Zodiac, and that in Gen. i. 14 the uses of the heavenly bodies— 
to divide the seasons, years, and days—are intended to be set 
forth. 

The way in which the sky was portioned off by the ancients 
into 12 equal divisions to form the signs of the Zodiac is stated 
to have been as follows :—* They took a vessel with a small hole 
in the bottom, and allowed water to drop slowly through it into 
another placed beneath, from the time one star rose until its rising 
on the following night. The water thus caught was then divided 
equally into twelve parts, and poured once more into the strainer. 
As each twelfth part finished dropping through, they observed 
what star was rising in the quarter of the heavens where lay the 
Sun’s path, and gave it and its constellation a name, generally 
that of some animal.” 

Seneca attributes the subdivision of the heavens into con- 
stellations to the Greeks,, 1400 or 1500 years B.c.* It may be 
mentioned as a somewhat singular fact, that the Iroquois, a North 
American Indian tribe, should have applied the name of “The 
Bear” to the group Ursa Major, in common with the earliest 
Asiatic nations, so remote from them, more especially as it cannot 
be said to offer much resemblance to that or any other animal. 

The present system of constellations, though on the whole 
useful, presents many anomalies, which require reform. Thus 
Aries should no longer have a horn in Pisces and a leg in Cetus; 
nor should 13 Argtis pass through the flank of Monoceros into 
Canis Minor: 51 Camelopardi might with propriety be extracted 
from the eye of Auriga; and the ribs of Aquarius released from 

a Hist. of Ast., LiU.K, p. 16, § Quest. Nat., lib. vii, cap. 25. 
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46 Capricorni. But these are all matters as to which it is 
probably hopeless (and perhaps not even desirable) to expect 
extensive improvements in the present day. The subject of the 
constellations is however one of such importance that an entire 
chapter must be devoted to it. (See Chap. VIL, post.) 

With reference to the present mode of identifying stars by 
letters, it may be remarked that though the idea was carried out 
practically by Bayer *, as mentioned above, yet Piccolomini, who 
was born at Siena in 1508 and died there in 1578, did something 
of the same kind of thing when he applied Roman letters to a few 
stars. The letter system is defective in this respect, that in large 
constellations the alphabet is very soon used up: indeed, as 
Baily remarked, La Caille has, in the constellation Argo alone, 
besides the Greek alphabet, employed the whole of the Roman 
alphabet, both in small and capital letters, each of them more 
than 3 times; in fact he has used nearly 180 letters in that 
constellation alone. “Thus we have 3 stars marked a, and 7 
marked a; 6 marked d, and 5 marked D; and so on with several 
others.” 

As increased attention came to be paid to the study of the 
heavens, the number of enumerated stars was, as might be 
expected, augmented. The following table* exemplifies this. 


Ptolemy. | 292° | Hevelius. | Flamsteed.| Bode. 
NOOSE Tee Mae ert a deers cm EY 66 148 
Wirsar Major sii hee hs. A) m2 87 338 
HB OO LES 6F-c ae ksh cod nest 23 28 52 54 319 
Saori eae hen toc = Ss 35 40 | 50 95 337 
WAT OOM wot caces ali. wer 32 39 50 110 Ail 
PaUNSey see Sad mss 44 | 43 Te ele 394 
Onion en cot 38 | 62 | 62 78 304 


some influence over mundane affairs. 
u A fuller one will be found in the 
Encycl, Met., art. ‘ Astronomy,” p. 506. 


t Bayer was likewise an astrologer. 
[n the 15 edition of the Uranometria he 
marked many objects supposed to have 
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It shows the number of stars reckoned in certain constellations 
by 5 different catalogue-makers living at different epochs. 

Figs. 3 and 4 will illustrate this more clearly than any verbal 
description. The latter is a reproduction of one of Argelander’s 

Maps representing the identical portion 
Fig. 3. of the heavens, of which Fig. 3 is a 
naked-eye view. 

The ideas of the ancients on the 
fixed stars were very obscure. Anaxi- 
menes (550 B.C.) thought that the stars 
were designed for ornament, and nailed, 
as it were, like studs in the crystalline 
sphere. Pythagoras pronounced each 
star to be a distinct world with its 
own land, water, and air. The Stoies, 


A NAKED-EYE view or Taz = Epicureans, and indeed almost all the 
HEAVENS CORRESPONDING TO 


ONE OF ARGELANDER’S CHARTS. ; 
(Flammarion.) that the stars were celestial fires 


ancient schools of philosophy, held 


nourished by the caloric or igneous 
matter which they believed streamed out perpetually from the 
centre of the universe. Anaxagoras (450 B.C.) considered that the 
stars were stones whirled upwards from the Earth by the rapid 
motions of the ambient ether, the inflammable properties of 
which setting them on fire caused them to appear as stars. 
Callimachus describes the cireumpolar stars as feeding on air; 
and Lucretius, pondering on the subject, and not doubting the 
fact, asks “ Unde ether sidera pascit?” (How does the ether 
nourish the stars?) Stars were at one time looked upon as the 
spiracule, or breathing-holes of the universe. 

Sir John Herschel’s remarks on the stars are very forcible. He 
says: “The stars are the land-marks of the universe ; and amidst 
the endless and complicated fluctuations of our system, seem 
placed by its Creator as guides and records, not merely to elevate 
our minds by the contemplation of what is vast, but to teach us to 
direct our actions by reference to what is immutable in His works. 
It is indeed hardly possible to over-appreciate their value in this 


SKY 


Corresponding to the area exhibited in Fig. 3 (opposite). 


OF THE 


TELESCOPIC VIEW 


lo) 


‘ 
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point of view. Every well-determined star, from the moment its 
place is registered, becomes to the astronomer, the geographer, the 
navigator, the surveyor, a point of departure which can never 
deceive or fail him, the same for ever and in all places, of a delicacy 
so extreme as to be a test for every instrument yet invented by 
man, yet equally adapted for the most ordinary purposes; as 
available for regulating a town clock as for conducting a navy to 
the Indies; as effective for mapping down the intricacies of a 
petty barony as for adjusting the boundaries of transatlantic 
empires. When once its place has been thoroughly ascertained 
and carefully recorded, the brazen circle, on which that useful 
work was done, may moulder, the marble pillar totter on its base, 
and the astronomer himself survive only in the gratitude of 
his posterity: but the record remains, and transfuses all its own 
exactness into every determination which takes it for a ground- 
work, giving to inferior instruments, nay, even to temporary 
contrivances, and to the observations of a few weeks or days, all 
the precision attained originally at the cost of so much time, 
labour, and expense *.” 

Some investigations have been made by Stone having for their 
object the determination of the question whether the stars transmit 
to us any measureable amount of heat. The investigations alluded 
to were carried out at the Greenwich Observatory in 1859 by the 
aid of a thermo-electric pile connected with the great 12%-inch 
refractor of that Observatory, and are thought to have yielded 
some sensibly affirmative results’. In the case of Arcturus it was 
found (or supposed) that when at an altitude of 25° that star 
gave out just so much heat as was equal to the heat received 
from a 3-inch cube of boiling water at a distance of 400 yards. 
Some experiments by Huggins led him to a similar conclusion ”. 
Yet for all this one cannot but be a little sceptical, at least as to 
the measurability of star heat. 

To the naked eye the stars appear to preserve the same positions 


x Mem. R.A.S., vol. iii. p. 125. 1829. xxxix. p. 376. May, 1870. 
y Proc. Roy. Soc., vol. xviii. p. 159, 2 Ast. Reg., vol. vii. p. 85. April 
Jan. 1870; Phil. Mag., 4th ser., vol. 1869. 
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relatively to one another from year to year, and hence they 
have been called the fized stars; but, as I have already men- 
tioned, this is not strictly true with many stars, for careful 
observations show that they are endued with a proper motion 
of their own through space. Inasmuch, however, as in no 
case does this proper motion exceed a few seconds per annum, 
there is no essential impropriety in retaining the designation 
“fixed stars,” or, as Sir John Herschel put it, “ Motions which 
require whole centuries to accumulate before they produce 
changes of arrangement such as the naked eye can detect, though 
quite sufficient to destroy that idea of mathematical fixity which 
precludes speculation, are yet too trifling, as far as practical 
applications go, to induce a change of language, and lead us to 
speak of the stars in common parlance as otherwise than fixed. 
Small as they are, however, astronomers, once assured of their 
reality, have not been wanting in attempts to explain and reduce 
them to general laws.” 

C. P. Smyth, from an investigation of the history of the star 
793 B. A. C. Ceti, appears to believe in the existence of such a 
thing as periodical proper motion, that is to say, that the amount 
of a star’s proper motion may vary by cycles*. If this idea 
should turn out to be, to any considerable extent, well founded, 
interesting discoveries may be looked for at some future time in 
this branch of sidereal astronomy, but at any rate, so far as regards 
this particular star, Smyth’s views are without support from 
other authorities on star-places”. 

The researches of astronomers during the last quarter of a 
century in particular have led to the discovery of the fact 
that a very large number of stars are affected by proper 
motion. 


Amongst the stars whose annual proper motion is considerable 
may be mentioned ¢ :— 


« Month. Not., vol. xxxv. p. 356. May ¢ See papers by Lynn, Month. Not., 
1875- : vol. xxx. p. 703, June 1870; vol. xxxiii. 
Dunkin, Month. Not., vol. xxxvi.  p. 103, Dec. 1873; and a much older one 


p. 2543 Stone, Month. Not., vol. xxxvi. by Baily in Mem. R.A.S., vol. v. p. 158, 
p. 257, March 1876. 1833. 


“sa 
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great circle. 
1 ith, aE 5 , ip 
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21258 Lalande ... 8 iit Xe) 7G) +44 4:1 4:37 
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peCassiopeie ... 2... ... »../. 5% an Ome 7 +54 22-8 3:19 
; .A+B | 
a Centauri . Up 2 || izle —60 23-0 3-64 


The first astronomer to whom the idea of a proper motion of 
the stars presented itself was Halley. Comparing the ancient 
places of the 3 important stars Sirius, Arcturus, and Aldebaran, 
with his own places determined in 1717, and making every 
allowance for variation in the obliquity of the ecliptic, he found 
discordances in latitude amounting to 37’, 42’, and 33’ respec- 
tively. Thus he arrived at his surmise as to the existence of 
proper motion: scientific proof had yet to follow. This was 
obtained in 1738 by James Cassini, who ascertained that Arcturus 
had suffered a displacement of 5’ in 152 years, whilst the neigh- 
bouring star 7 Bootis had not been similarly or at all affected. 
Cassini further discovered the existence of proper motion in 
longitude, and it was remarked by Fontenelle, “There is a star 
in the Eagle (a) which, if all things continue their present course, 
will, after the lapse of a great number of ages, have to the West 
another star which at present appears to the East of it.” 

The existence of stellar proper motion being beyond question, 
it was a natural step forward to seek to determine what it in- 
volved. Sir W. Herschel entered upon an inquiry in 1783, and 
by carefully classifying all the proper motions then known he 
was led to infer that the solar system was moving towards a 
point indicated by R.A. 17% 8", Decl.+ 25°. This point is near 
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the star A Herculis. To review all that has been done in this 
department of physical astronomy would demand more space 
than it would be convenient for me to give®: suffice it, therefore, 
to say that several recent calculators, employing a considerable 
number of stars, both Northern and Southern, have one and all 
confirmed not only Sir W. Herschel’s general deduction, but like- 
wise his conclusion as to the precise point, to within a very few 
degrees of arc; or in the words of W. Struve (after a careful 
examination of the researches of MM. Argelander, O. Struve, and 
C. A. F, Peters): “Zhe motion of the solar system in space is directed 
to a point in the celestial sphere situated on the right tine which gouns 
the 2 stars of the 3rd magnitude « and  Herculis, at % of the 
apparent distance between these stars measured from m Herculis. 
The velocity of the motion is such that the Sun, with the whole cortége 
of bodies depending on him, advances annually in the direction indi- 
cated, through a space equal to 1-623 radii of the terrestrial orbit®. 
The most recent result, and probably also the most trustworthy, 
having regard to the large number of stars on which it depends, 
is L. Struve’s. He finds:—R.A. 18" 13™; Decl. +27° as the point 
of convergence. 

Spectroscopic observations by Huggins, of an ingenious but 
elaborate character, confirm the main features of these conclu- 
sions f. 

As connected with the matter which has just been discussed, 
a passing allusion must be made to the Central Sun hypothesis, 
first started by Wright in 1750, and revived by Madler in 
18468. This theory simply supposes the existence of some central 
point around which the Sun, with its vast attendant cortége 
of planets and comets, revolves in the course of millions of years. 
Madler thought he had sufficient ground for believing that this 
point is situated in or near the Pleiades, or, more exactly, 
at the star Aleyone (7 Tauri). Grant very sensibly remarks: 
“It is manifest that all such speculations are far in advance of 


1 See Grant’s Hist. Phys. Ast.,p. 555 1872; Proc. Roy. Soc., vol. xx. p. 386, 
et seq. June 1872. 

° Etudes d’ Ast. Stell., p. 108. 8 In his Die Centralsonne, 4to. Dorpat. 

' See Ast. Reg., vol. x. p. 165, July 1846. 
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practical astronomy, and therefore they must be regarded as 
premature, however probable the supposition on which they are 
based, or however skilfully they may be connected with the 
actual observation of astronomers.” Vague ideas of the motion 
of the solar system around some common centre are to be found 
in Lucretius": it was thought that but for such motion all 
celestial objects must have collapsed and formed a chaos. 

There are some stars which Sir W. Herschel was disposed to 
consider to be in a great measure out of the reach of the attrac- 
tive force of other stars, and as probable centres of extensive 
systems like our own. Among them he suggested :— 


Vega (a Lyre). Bellatrix (y Orionis). 
Capella (a Aurige). Menkab (a Ceti). 
Arcturus (a Bodtis). Schedir (a Cassiopeiz). 
Sirius (a Canis Majoris). Algorab (5 Corvi). 
Canopus (a Argtis). Propus (1 Geminorum). 


Markab (a Pegasi). 

The twinkling, or scintillation‘, of the stars is a phenomenon 
which requires to be briefly noticed. The effect is too well 
known to need description, but the cause is involved in much 
obscurity, though it is referred by most observers to the interfer- 
ence of light*. Many ascribe it more immediately to the varying 
refrangibility of the atmosphere, and this latter theory has much 
to recommend it. Twinkling differs very much on different 
nights. Bright stars twinkle much more than faint ones; and 
indeed the faintest of the stars visible to the naked eye seem not 
to twinkle at all. 

A quiescent condition of the air is unfavourable to the mani- 
festation of twinkling. And in general the phenomenon is more 
marked with stars near the horizon (and therefore seen through 
dense strata of air) than with stars near the zenith; and at the 
surface of the Earth than in mountainous districts at high eleva- 
tions where the air is more rarefied—all of which facts point 
out the atmosphere as an influential agent. In confirmation of 


h De Rer. Nat., lib. i. sometimes and Mercury more often are 
i Scintilla, a spark of fire. Itis only exceptions to this rule. 
stars that twinkle; the planets as a rule k Eng. Cycl., Arts and Sciences Div., 


do not exhibit the phenomenon: but Venus art. Twinkling. 
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26 
this is Humboldt’s statement that in the pure air of Cumana 
twinkling ceased after the stars attained an elevation of 15° 
Dunkin gives the useful caution that “This 
law of twinkling, according to the altitude of the object, is not 
however universal, for several of the principal fixed stars, on 
account of the nature and peculiarity of their own light, vary 
considerably in the intensity of their sciitillations independently 
of their position in the heavens. Procyon and Arcturus are known 
to twinkle much less than Vega, the brilliant bluish-white star 
According to Dufour, red stars twinkle less than 
white ones™, and twilight appears to intensify the twinkling. 


above the horizon. 


in Lyra!.” 


Liandier, from repeated observation, says that he is convinced 
that twinkling is due to disturbances of the atmosphere, brought 
about by winds and currents of air. 
the easier it is to see faint stars”. 


The greater the twinkling, 


Regarded as a subject for exact observation twinkling appears 
only to have been systematically studied of late years by one 
man, Montigny of Brussels. But he has accumulated a large 
number of extremely interesting and curious facts. Some of these 
may be here stated in very condensed language. Twinkling goes 
on much more vigorously in rainy weather than at other times ; 
in winter than in summer whatever be the weather. In dry 
weather in spring and autumn it is about the same, but wet 
has more effect in autumn than in spring in developing the 
phenomenon. Variations of pressure and humidity also affect 
the amount of twinkling; there is more when a rainy period 
likely to last 2 or 3 days is approaching than merely before a 
single casual rainy day: it also varies with the aggregate total 
rainfall of any group of days, being greater as the rainfall is 
greater, decreasing suddenly and considerably directly the rain has 

' The Midnight Sky, p. 191. 


m Month. Not., vol. xviii. p. 51. 
1857. 


But the most exhaustive account of 
Twinkling hitherto published is in the 
form of a Lecture by Ledger (Observatory, 


Dec. 


» A summary of some interesting spec- 
troscopic observations of Twinkling Stars 
made by Respighi will be found in Month. 
Not., vol. xxxii. p. 173, Feb. 1872, and 
should be consulted by the curious reader. 


vol. i. pp. 44 and 82, May, June, 1877). 
C. Montigny of Brussels has written 
several interesting papers on the subject 
which have been read before the Belgian 
Académie royale. - 
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passed away. The number of scintillations observable per second 
varies from a minimum of 50 during June to July to 97 in 
January and ior in February, increasing and decreasing month 
by month in perfectly regular sequence. The Aurora Borealis 
has a marked effect in increasing the twinkling. 

Even the foregoing highly epitomised statement is far from 
exhausting the striking facts ascertained by Montigny. He 
bethought him that possibly Secchi’s 4 classes of stars (so classed 
according to their spectra®) might yield some definite results 
in the matter of twinkling, and he was not disappointed. From _ 
225 observations of 16 stars belonging to Class I; 227 Of 14 
belonging to Class II; and 159 of 11 belonging to Class III, 
choosing for the most part stars larger than the 3" magnitude, he 
obtained the following result :— 


Average Number of 
Scintillations per Second. 


ist Class of Stars ... en ay tae 86 
2nd Class of Stars ... ee aoe ae 69 
3rd Class of Stars ... ae Nor wiht 56 


He also found that the more perfectly any star possesses the 
distinguishing characteristics of its class the more nearly does 
the number of its scintillations agree with what is evidently 
the law indicated by the above table. This law may be stated 
thus: The more the spectrum of a star is interrupted by dark 
lines the less frequent are its scintillations. The individual 
character of the light emitted by each star appears therefore 
to affect its twinkling both as regards its frequency and the 
colours displayed. Montigny’s explanation of this is simple and 
convincing, but it belongs rather to physics or spectroscopy than 
to astronomy. 

Plate I is a reproduction by the French process of Adi- 
gravure, without any touching up by hand, of a photograph of 
a portion of the constellation Cassiopeia (R.A. ob 22"; Decl. 
+ 61° 0’) taken at the Paris Observatory on November 6, 1886. 


© See vol. ii. p. 354, ante. 
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CHAPTER II. 


‘DOUBLE STARS, ETC. 


But few known until Sir W. Herschel commenced his search for them.—Labours of 
Sir J. Herschel and F. G. W. Struve.—Examples.—Optical Double Stars.— 
Binary Stars.—Discovered by Sir W. Herschel.—Examples.—List of Optical 
Doubles.—Coloured Stars.—Examples.—Generalisations from Struve’s Cata- 
logue.—Conclusions drawn by Niesten.—Stars changing colour.—Triple Stars.— 
Quadruple Stars.—Multiple Stars. 


Ae to the unaided eye all the stars appear single, 
yet in numerous instances the application of suitable 
optical assistance shows that many consist in reality of 2 stars, 
placed in apparent juxtaposition so close together that they 
appear to the unassisted eye as one. These are termed double 


Fig. 5. Fig. 6. Bion. 


y Leonis. € Libre. 178 P, XX. Delphini. 

DOUBLE, TRIPLE, AND QUADRUPLE STARS, 

stars*. Only 4 of these objects were known until Sir W. 

Herschel, by means of his powerful telescopes, discovered a 

large number the existence of which had never before been 

suspected. He observed and catalogued altogether about 500, 

which subsequent observers, especially F. G. W. Struve and Sir 

J. Herschel, have augmented to nearly 10,000. 


* The first application of this term was by Ptolemy, who called v Sagittarii, d:tAobs. 


Figs. 8-13. Plate III. 


t CASSIOPELM. 11 MonocEROTIS. 
Mags. 7, 43, 9. Mags. 63, 7, 8. 


12 Lyncis. 
Mags. 73, 6, 63. 


6 ORIONIS. 
Mags. 8, 12, 74, 6, 14, 7. 


MULTIPLE STARS. 
(Drawn to scale by G. F. Chambers.) 
Scale = 30” to the inch (except € Lyre). The Magnitudes are noted from left to right. 
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The following stars (see Table on p. 32) have been selected 
by Sir J. Herschel’ from Struve’s Catalogue as remarkable 


examples of each class, well adapted for observation 
by amateurs who may be disposed to try by them 
the efficiency of telescopes. 

If two stars lie very nearly in the same line of 
vision, whatever their distance from each other, 
they will form an optical double star, or one the 
components of which are only apparently and not 
really in juxtaposition. Fig. 14 will enable this 
to be understood. Two stars may appear to be in 
close contiguity as in the circle, representing a 
telescopic field of view, at the top of the diagram. 
But this contiguity may simply be the result 
of their being in the same visual line at the 
same time that they are absolutely a long 
distance apart, as shown in the lower part of the 
diagram. 

Sir W. Herschel, thinking that a prolonged and 
careful scrutiny of some of these double stars 
(mere optical doubles as he regarded them) might 
ultimately afford data for determining their parallax, 
applied himself in 1779 and subsequent years to 
the formation of an extensive catalogue, embodying 
measurements of position and distance for future 
reference. 

“On resuming the subject his attention was 


TWO STARS AT 
DIFFERENT 


diverted from the original object of the inquiry pisrancus sEEN 


by phenomena of a very unexpected character 
which at once engrossed his whole attention. 


AS A 


2 SNOUBLE STAR.” 


Instead of finding, as he expected, that annual fluctuation to 
and fro of one component of a double star with respect to the 
other—that alternate increase and decrease of their distance 


b Outlines of Ast., p. 609, kindly re- tached no great importance to such lists 
vised by Dawes for this work. But that so far as regards the testing of telescopes. 


able observer once told me that he at- 
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Mage i’ to 2”, Mags. 2” to 4”. Mags 4” to 8”, Mags 
- RA. : e RA. oS R.A. R.A, 
hiem: h. m, h, m. | h. m, 
A Cass. o 25/6 —64|/36 Androm. o 49/6 —7 ||@Piscium.. 1 56|3 —4 |n Cassiop... o 42|4 —7: 
66 Piscium 0 48/6 —7 |/¢ Arietis .. 2 52/5 —64||¢ Trianguli x 56|5}—15||+Cassiop... 2 20) 44—7 
y2Androm. x 57/5 —6||2Camelop. 4 31|53—73]|+Trianguli 2 5|s5}—7 ||32Eridani 3 48 5 —7 
52 Arietis.. 2 58} 63—7 ||52Orionis.. 5 42| 6 —63|| y Ceti «. 237/3 —6 ||» Eridani 43915 
32 Orionis 5 24/5 —7 ||$Cancri .. 8 5|6 —7 |/12 Eridani.. 3 7/338 || Aurige.. 4 51 ls —9 
w Leonis .. 9 22/6 —7 ||e?Cancri .. 8 47/6 —6}||« Leporis.. 5 8]5 —g ||AOrionis .. 5 29 4 —6 
 Urse 9 44/5 —53||e Chamel... rz 54| 6 —63||¢Orionis .. 5 35|3 —6}||$Geminor. 7 13 | 33-9 
42 Come .. 13 4|5 —s || yCentauri.. 12 35/4 —4 ||¢ Hydre .. 8 40/4 —8}||aGeminor. 7 27 | 3 —3} 
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4 Aquarii .. 20 45|6 —7 || m Cephei 23 4/5 —10||p Herculis 17 19] 4$—5$||aHerculis 17 9 | 34—s53 
| 70 Ophiuchi 17 59; 44—7 || 95 Herculis 17 56 | 5$—6 
e Draconis 19 48] 5}—9}||« Cephei .. 20 12 44—83 
p Capricorni 20 22|5 —9 ||€Cephei .. 22 o | 5—7 
| | Cygni .. 21 39/5 —6 
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o Cassiop... 23 53|6 —8 
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6' Serpentis 18 49 | 44—5 
|| 6x! Cygni.. 2x x] 5}—6 
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and angle of position which the parallax of the Earth’s annual 
motion would produce—he observed in many instances a regular 
progressive change; in some cases bearing chiefly on their 
distance, in others on their position, and advancing steadily in 
one direction, so as clearly to indicate a real motion of the stars 
themselves, or a general rectilinear motion of the Sun and whole 
solar system, producing a parallax of a higher order than would 
arise from the Earth’s orbital motion, and which might be called 
systematic parallax.” 

To put the matter in a few words, in 1802 Herschel announced 
to the Royal Society, in a memorable paper, the existence of 
sidereal systems, consisting of 2 stars revolving about each other 
in regular elliptic orbits, and constituting dimary stars—a term 
introduced to distinguish them from optical double stars, in 
which no periodic change of place is discoverable °. 

The double stars which after the lapse of 25 years were found 
by Herschel to possess an orbital motion were about 5o in 
number; subsequent observers have added many more, and 
fully 600 stars are now recognised to be thus in motion. But this 
phrase must not be taken to imply that in every case where 2 
stars are observed to approach or recede from one another they 
form jointly a binary (&c.) system, because changes of distance 
may and frequently do result only from a difference in the 
proper motions of the 2 stars. The motion to be binary must be 
elliptic in its nature, not rectilinear. 

Fig. 15, which represents the binary star € Urse Majoris at 
the respective epochs of 1865, 1873, and 1883, may be taken as 
typical of the character of the changes exhibited from time to 
time by a great number of binary stars. 

In a subsequent chapter information will be given concerning 


¢ Phil. Trans., vol. xciii. p. 339, 1803; Mérian and published in French at Berlin 
see also vol. xciv. p. 353, 1804. It in 1784 under the title of Systeme du 
may be worth mentioning that Lambert Monde par M. Lambert: a translation of 
(Lettres Cosmologiques) and Mitchell this corrupted edition was made into 
(Phil. Trans., vol. lvii. p. 234, 1767) both English by J. Jacque, and published at 
conjectured the existence of binary stars. London in 1800 under the title of The 
Lambert’s book was re-written by M. System of the World. 
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some of the more remarkable of these objects, together with the 
elements of their orbits determined on the principles of the 
Newtonian law of gravitation—a law which was first practically 
applied to this branch of sidereal astronomy by M. Savary in 
1830, in the case of € Ursee Majoris “. 

The work of cataloguing double stars, initiated by Sir W. 
Herschel, was followed up with great.assiduity by W. Struve, 
whose large catalogue of 3112 stars—the Mensure Micrometrice— 
was published at St. Petersburg in 1837. Other subsidiary cata- 
logues were also published at different times by this observer. 
The system which he adopted was to divide all the double stars 


Bigs ns. 


1865. 1873. 
¢ URS MAJORIS. 
measured by him into 8 classes, and each class into 2 sub-classes, 
according to the angular distance of the components. The 8 
principal classes were as follows :— 


Dist. Dist. 

cen ae less than 2 1 Viet geo ... between aay 
WS cae a between I—2 WélR eke me ... I2—16 
IND a8 ; a we 24 VAL ee xs .. 16—24 
EVA ee: aoe = .. 4—8 WITS ons 5 24-32 


The arrangement of the sub-classes had regard to the mag- 
nitudes of the component stars. The 1** sub-class of every 


2 Conn. des Temps, 1830, p.56. Four Jahrbuch, 1832, p. 253, and Sir J. 
observations in position and distance are _Herschel’s in Mem. R.A.S., vol. v. p.171, 
necessary for laying down the orbit of a 1833. See also Arago’s Pop. Ast., Eng. 
binary star. Encke’s method will be  ed., vol. i. p. 301. 
found in the Berliner Astronomisches 
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principal class consisted of conspicuous doubles, or, as Struve 
called them, duplices lucida ; the 2" of less important doubles, or 
duplices reique. The former comprised stars each component of 
which exceeded in brightness the 8} magnitude ; the latter, stars 
between the magnitudes 8} and 12—which last was assumed to 
be the smallest visible in the telescope employed (the Dorpat 
refractor of 15 English inches aperture). Struve’s system is 
arbitrary and inconvenient, for these reasons—that double stars 
which are also binaries (as many are) frequently pass from one 
élass to another in the course of a few years, and likewise that 
the magnitudes are not comparable with those assessed on the 
common scale. Neither Struve’s classification nor his scale of 
magnitudes have been generally adopted by subsequent observers. 
References to W. Struve’s catalogue are generally indicated 
thus— 2. Stars observed and catalogued by his son Otto Struve 
are frequently indicated thus—c, or O%. 

Of late years the subject of double stars has received much 
attention from Smyth, Dawes, Jacob, Main, Wilson, Seabroke, 
and Gledhill in England; from Secchi, Dunér, and Dembowski 
on the Continent; and from Burnham, O. Stone, A. Hall, and 
Pickering in America. 

A comprehensive general catalogue of all the known double 
stars (embodying the numerous observations of recent years) is 
now a desideratum, but it is understood that Burnham has one 
in hand. 

According to Smyth, of 653 stars in Struve’s 8 orders there 
are probably only 48 which are optically double. Of the wider 
ones none have so changed in position as to enable any orbit to 
be determined, whence it is concluded that even where they have 
a physical connexion the period of revolution cannot be less than 
20,000 years. This statement was made more than 40 years ago, 
and should perhaps now be qualified. 

The following are suggested by Smyth as a few of the more 
remarkable optically-double stars, but it is obviously absurd to 
speak of a star as composed of 2 stars where the minor con- 
stituent is upwards of 100” distant from its primary :— 

Dee 
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Mags. Dist. 

” 
Vega (a Lyre) sa a fo—T ae a AS 
Aldebaran (a Tauri) ... ae I —I2 ... I14 
Altair (a Aquile) ... ae 1Z—I0 ... 153 
Pollux (@ Geminorum) ay: 2—I12 .,. 206 


Many double stars exhibit the curious and beautiful pheno- 
menon of complementary colours. In such instances the larger 
star is usually of a ruddy or orange hue, and the smaller one 
blue or green. When complementary colours are found in a 
double star the components of which are of very unequal size, 
we may attribute the circumstance mainly to the effect of con- 
trast; yet it can hardly be doubted that in many cases colour 
truly exists. Single stars of a fiery red or deep orange are not 
uncommon, but isolated blue or green stars are very rare. 
Amongst the conspicuous stars 8 Libra (green) appears to be 
the only instance. The following may be cited as good examples 
of coloured pairs :-— 


N RA. Se | Colour Colour of 
eat 1890. 5 | of A. B. 


h. m. 8. | 
n Cassiop. ...) 9 42 26 | +57 13-9 Yellow ...| Purple. 


a Piscium ...| 15621 | + 214-0 Pale Green| Blue (or var.). 


y Androm. 157 8 | +41 48-1 | 33 53 Orange ...| Green. 

: Cancri ...| 840 3 |+29 9-7| 43 Orange ...| Blue. 

€ Bodtis 14 4011 | +27 32-2 Paleorange| Sea green. 

¢ Coronz ...| 15 35 14 | +36 59-7 i Blue. 

a Herculis...| 17 9 38 | +14 30-9 .... Emerald green. 
1g 2017 | +27 43-7 Yellow ...| Sapphire blue. 
o Cassiop. ...| 23 53 25 | +55 85 Greenish,,.; Bright blue. 


The following are some generalisations from Struve’s cata- 
logue®. Of 596 bright double stars there were :— 
375 pairs of the same colour and intensity. 


IoI pairs of the same colour but different intensity. 
120 pairs of totally different colours. 


* Quoted in Smyth’s Cycle of Cel. Obj., vol. i. p. 301. See the original. 
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Mony double stars exhilit the eurious. and beautiful pheno- 
waon of complementary «slenrs. In such instances the larger 
vier is usually of a rudily or orange “hue, and the smaller one 
hive or green. When cemplementary colours are found in a 
double star the components of which are of very unequal size, 
we may attribute the sirewmstance mainly to the effect of con- 
trast; yet it can harcly be doubted that in many cases colour 
iruly exists. Single vters of a fiery red or deep orange are not 
uncommon, but tecated blue or green stars are very rare. 
Amongst the conspieget stars 8 Libre (green) appears to be 
the only instanee. ‘he following may be cited as good examples 
of coloured pairs ee | 


7 Cassiop. ...1 o 42 x £7 13-9| 4 7$| 5 (bin.) | Yellow ...; Purple. 
« Pisctim ..j 1 gh a) | ¥ 314013 4 3 Pale Green Bluse (or var.). 
y Androm. ay B+ gt 48-1} 38 68 | 


i Oencri ,.. Oo g' +e 97 | 4% 6} 
14 40 1% 27 32-313 6 
“| 95 35 4 1 988 59-7) 4 
@ Hereolis...1 17 9 28 - 2 ep 30-91 3 
B Cygni..., 19 20 1% - = #9 43-7 E far Yellow ...| Sapphire blue. 
# Cassiop. ...1 3 43 25 +o BB} 5 Greenish... a blue, © 
: Pie 
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Amongst those of the same colour the white greatly pre- 
dominated, and of 476 specimens of that species there were :— 


295 pairs both white. 
118 pairs yellowish or reddish. 
63 pairs both bluish. 


Webb thus commented on this analysis :—“ The curious fact is 
here made evident that when the brighter star is not white, 
it approaches the less refrangible end of the spectrum, and the 
reverse: so that the very remarkable statement of J. Herschel 
that ‘no green or blue star (of any decided hue) has, we believe, 
ever been noticed unassociated with a companion brighter than 
itself, is shown to be, if not literally, yet substantially correct.” 

The number of the reddish stars is double that of the bluish 
stars; and that of the white stars is 2} times as great as the 
number of red ones. The combination of a blue companion with 
a coloured primary happens :— 

53 times with a white principal star. 
52 times with a light yellow. 


52 times with a yellow or red. 
16 times with a green. 


Doberck has analysed* with great attention to details the 
colours of all the binary stars given in Struve’s Mensura Micro- 
metrice. He considers that his tabulated results show at a 
glance that there are 2 kinds of revolving double stars :—(1) 
Those whose components are of identical colours; (2) Those 
whose components are of complementary colours. In both cases 
the principal star is white or yellow, white stars being most 
common in systems of the 1*t kind. The chief component of a 
binary is never blue, but the companion is often blue, and the 
greater the distance the more probable is it that the companion 
will be blue. On the other hand, the components of close pairs 
are alike in colour. It agrees well with the foregoing that, as 
Struve has shown, the brightness is on the whole more different, 
the more different the colour is, because it is known that the 
inequality of the brightness of a pair of stars increases with the 


£ Student, vol. v. p. 488. Jan. 1871. 
8 Ast. Nach., vol. xcv., No. 2278, Sept. 20, 1879. 
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distance. Doberck further shows that a physical connection is 
most probable where the components are of about the same 
magnitude, and that most binaries have for their chief component 
a star between the 7 and 8 magnitudes. Moreover, very few 
pairs of stars are physically connected where the distance is 
greater than 63”. It would be interesting to extend Doberck’s 
analysis of Struve’s stars to all the known binary stars in order 
to see whether his conclusions are of universal application. 
Niesten has approached this question from another standpoint 
with the view of ascertaining whether the colours of binary 
stars depend in any way on the position in its orbit of the 
smaller companion. He drew up in 1879 a table of colours of 
20 binary groups observed during a period of nearly a century, 
and the results of his inquiries were to this effect:—(1) In 
systems with well-marked orbital motion, and especially in 
those of short period, the two components have ordinarily the 
same yellow or white tints. (2) In systems, as to which we 
have colour observations sufficient to enable us to connect the 
colour with the position of the satellite in its orbit, the principal 
star is white or pale yellow, when the companion is at its 
periastron, whereas, in the other positions, it is yellow, gold- 
yellow, or orange. (3) The companion follows the principal star 
in its fluctuation of colour, and often surpasses that in colour as 
it withdraws from periastron. (4) The same similarity of tints 
in the two stars appears both in binary groups with rectilinear 
motion, and in those with orbital motion and long periods of 
revolution. (5) In perspective binary groups, the companion is 
almost always blue. This last observation is thought to point 
to a super-position of tint (as in the case of distant mountains 
looking blue). From these groups, the small star may be 
reasonably supposed much further distant than the large one; 
in fact, near the confines of the visible universe. May not this 
blue colour (it is asked) be due to a gaseous medium expanded 
in celestial space, acting on luminous rays which traverse it 


quite like our own atmosphere, of which it is perhaps merely 
the continuation ? 
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Of isolated stars which are both large in size and noticeable 
in colour the following may be mentioned :— 

White stars.—a Canis Majoris, a Leonis, 8B Leonis, a Piscis Australis, a Urs 

Minoris. 

Red stars.—a Tauri, a Scorpii, a Orionis. 

Blue stars.—a Aurige, B Orionis, y Orionis, a Canis Minoris, a Virginis. 

Green stars.—a Lyre, a Aquile, a Cygni. 

Fellow stars.—a Bodtis, 

The question of change in the colour of stars must perhaps be 
answered in the affirmative, though the examples are few and 
the evidence not very conclusive. Ptolemy and Seneca ex- 
pressly declare that in their time Sirius was of a reddish hue, 
whereas now, as is well known, it is of a brilliant white. Capella 
which was formerly red is now blue. It would also seem that 
y Leonis and y Delphini have changed since they were first ob- 
served by Sir W. Herschel. He says that they were perfectly 
white, whereas the larger components of each were seen by Smyth 
both to be yellow, and the smaller both green, but I am much 
inclined to view all such statements as these with distrust. 

Admiral Smyth once published‘ a diagram of coloured discs 
to guide observers in assigning colours to stars. The diagram 
contained 4 shades of each of the following colours, viz. :—red, 
orange, yellow, green, blue, and purple—but it was of no practical 
use as an adjunct to the telescope: for one cannot compare a 
glittering and flashing point with a wafer-like circle of dead and 
opaque colour. But it might suggest the preparation of a series 
of similar discs in transparent coloured glass to be used with the 
aid of a lighted lamp behind them. Such a series of dises mounted 
in a frame might be available in making comparisons of colour. 
Struve was of opinion that his 9** was the smallest magnitude 
in which he could recognise colour, but Smyth considered that 
he could detect blue in stars smaller than that magnitude. 

When very powerful telescopes are directed upon some stars 
which with smaller ones are only seen as single stars or doubles, 


h Quoted in Smyth’s Cycle, vol.i. p.303. Lond. 1864, p. 54. Reproduced in 1881 
I have been unable to find the original. in my edition of Smyth’s Cycle of Celes- 
iIn his Sidereal Chromatics, 8vo. tial Objects. 
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they will be found to consist of 3 or more stars grouped together: 
such are termed triples, quadruples, quintuples, or multiples, as 


the case may be. 


The following are examples, but some of the 


triples (e.g. y Argis) might with propriety be ranked as quad- 
ruples :— 


Name. 


Decl. 


1890. 


* Magnitudes, 


Distance. 


TRIPLES. 


w Cassiopeize 

y Andromedee 

3760 H Columbe... 
11 Monocerotis 

12 Lyncis 

3928 H Puppis 


¢ Cancri... 
y Argfis... 


A Velorum , : 
1604 & Crateris ... 
gy Centauri 


51 Libre 


QUADRUPLES, 
a Canis Majoris 


5112 H Sagittarii 


178 P XX. Delphini... 


8? Lacertze . 


QUINTUPLE. 
B Lyre 


MULTIPLES. 
a Orionis 
45 Leporis .. 
a Crucis 
e Lyre 


B Capricorni 


2837 B.A.C. Volantis... 


379 South, Sagittarii ... 
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Several of the above are known to be binary &c. systems, and 
perhaps as time goes on and observers multiply we shall find 
that others will have to be ranked in the same category. For 


Fig. 22. Fig. 23. 


oe 


€ LYRE, (Smyth, 1842.) €LyR&. (Prince, 1873.) 


instance, respecting « Lyre, Prince notes not only a “consider- 
able increase of brilliancy” in the largest of the trio of small 
stars which lie between the two principal pairs, but also points 
out that if Smyth's drawing and description are to be relied on, 
a change of position has certainly taken place between 1842 and 
1873. “The central acolyte is more nearly midway between the 
2 pairs than formerly, while the largest forms with them, very 


Fig. 24. 


e! 


€2 


eLykR& (A. Hall.) 


nearly, the apex of a triangle*.” This object deserves careful 
scrutiny, for the position angle of both pairs is changing slowly 
k Month. Not., vol. xxxiv. p. 86. Dec. 1873. 
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in a retrograde direction. The largest star of the central trio is 
of magnitude 93!'; the other two of magnitude 13. 

Fig. 25 represents a sextuple star of almost as great interest 
as « Lyre. It comprises, as will be seen, two triplets of stars, 
one of which consists of a 4" magnitude with two companions 


Fig. 25. 


THE MULTIPLE STAR o ORIONIS 


of magnitudes 8 and 7; whilst the other triplet has as its chief 
star an 8} magnitude with a 9** magnitude near, and an 8th 
magnitude at a distance. There really are 10 stars altogether 
in the group, but the other members are very small and difficult. 

1 A. Hali in 1881 called it mag. 11, was of mag. 16. (Observatory, vol. iv. 


and said that he could see 6 others on  p, 281, Oct. 1881.) 
the preceding side the smallest of which 
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CHAPTER III. 


VARIABLE STARS. 


Variable Stars.—o Ceti.—Algol.—_é Cephei.—B Lyre—R Corone Borealis,— 
n Argus.—Miscellaneous remarks.—List of prominent Variable Stars.—Variable 
Stars of the Algol Type.—U Ophiuchi.—Chandler’s generalisations on the colours 
and periods of Variable Stars. — Statistics by Espin.— Temporary Stars.— Notices 
of Stars which have disappeared.—Are Temporary Stars and Variable Stars 


identical in character ? 


HERE are many stars which exhibit periodical changes of 

brilliancy: these are termed Variad/e stars. About 200 stars 
are now known to belong to this class, and many more still are 
put down as “suspected.” 

One of the most interesting, as also the first that was recog- 
nised, of these curious objects, is o Ceti, or Mira [se. stel/a]. It 
appears about 12 times in II years ; remains at its greatest 
brightness for about a fortnight, when it sometimes equals in 
brilliancy a star of the 2"! magnitude; decreases during about 
3 months, till it becomes totally invisible; remains so for about 
5 months, and then gradually recovers its brilliancy during the 
remaining 3 months of its period. Its maximum brightness is 
not always the same, nor does it always increase or diminish by 
the same gradations; nor are the successive intervals of its 
maxima equal. The mean period is 331% 84, but it would appear 
from the researches of Argelander* that this is subject to a 
cyclical variation embracing 88 such periods, which has the effect 
of gradually lengthening and shortening alternately these periods 


« Ast. Nach., vol. xxvi. No. 624. Jan. 22, 1848. 
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to the extent of 25 days one way and the other. It is not im- 
probable too that the irregularities of its maximum brilliancy 
are also periodical, that is to say, that at every 11" maximum 
the star’s brightness is above the average. On Oct. 5, 1839 (the 
epoch of maximum for that year, according to Argelander), Mira 
was unusually bright, excelling a Ceti and equalling 8 Aurige. 
On the other hand, according to the .testimony of Hevelius, 
between Oct. 1672 and Dec. 1676 it did not appear at all”. The 
average duration of the naked-eye visibility is about 18 weeks, 
but in 1859-60 Mira was observed with the naked eye during 
21 weeks, whilst in 1868 the term was but 12 weeks. 

I append a few details connected with the history of this 
star :-— 

On Aug. 13, 1596, David Fabricius noted a star in Cetus to 
be of the 37? magnitude, and that in October of the same year‘° it 
had disappeared. Seven years later, or in 1603, Bayer affixed the 
letter omzcron (0) to a star in Cetus placed exactly where the star 
of Fabricius had disappeared. He observed it to be of the 4 
magnitude, but not comparing the former observations of Fabri- 
cius with his own he failed to make the discovery which was 
within his grasp. 

In the beginning of Dec. 1638, Phocylides Holwarda of 
Franecker saw this star shining brighter than one of the 3" 
magnitude. In the summer of the following year he was unable 
to find any trace of it, but on Oct. 7 he again perceived it; and 
to him may be assigned the honour of having first discovered 
the existence of a variable star. 

In 1648 Hevelius commenced a careful series of observations, 
which were carried on till 1662, during which time he placed 
the certainty of the discovery beyond a doubt, and made a first 
approximation to a knowledge of the attendant circumstances “ 
In the following century, between the years 1779 and 1790, 


® Lalande, Astronomie, Art. 794. But © Kepler, De Stellé Novd, cap. xxiii. 
it has been suggested that this was p. 115. 
because the maxima occurred during d Historiola Mire Stelle. Fol. Gedan, 
months when the constellation Cetus 1662. 
was lost in the Sun’s rays. 
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Sir W. Herschel observed this star with his wonted diligence, 
and materially added to our knowledge of it*. In more recent 
times the name of Argelander may be singled out as specially 
associated with o Ceti. 

Algol, or B Persei, is a variable star of short period, which 
from its Northern position may often be under the notice of 
observers in Great Britain. It is commonly of the 22 magni- 
tude: from that it descends to the 4** magnitude in a period of 
about 33", and at this it remains for about 20". Another period 
of 33" then brings the star up to the 2"? magnitude, at which it 
remains for another period of 2413", when similar changes recur. 
Near the epoch of maximum and minimum the variations of 
brilliancy proceed slowly, but at the intermediate stages they 
are much more rapid, and therefore more noticeable. The exact 
period in which all these changes take place is 24 20% 48™ 55°. 
Pickering suggests that the range of variability is less than that 
stated above, and that it is no more than about 1 magnitude. 

The observations of Argelander, Heis, and Schmidt tend to 
show that the period of Algol is less than it was in former years, 
but that this diminution is not uniformly progressive, inasmuch 
as an augmentation has now set in; and it may be inferred that 
future and long-continued observations will result in the dis- 
covery that this change of period is itself periodical. 

The variability of Algol was discovered by Montanari in 1669 
and confirmed by Maraldi in 1694: its period was determined by 
Goodricke in 1782, who also may be said to have re-discovered its 
variability ¢. 

6 Cephei is another variable star which derives additional 
interest from the fact that its position in the heavens permits 
frequent observation of it in England. Its period is 54 8 47™, 
counting from minimum to minimum, and its range is from 
mag. 33 to mag. 43. The interval between the maximum and 
minimum is greater than that between the minimum and 

e Phil. Trans., vol. 1xx. p. 338. 1780. Algol by means of original observations 

‘The Saxon farmer Palitzch, noted made by himself. (Phil. Trans., vol. 


for his early detection of Halley’s comet  Ixxiv. p. 4, 1784.) 
in 1758, also investigated the period of 
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maximum, the former being 37 19", the latter only 14 14%. The 
variability of this star was discovered by Goodricke in 1784. 

g Lyre is a variable star, remarkable as having a double 
maximum and minimum within its simple period. Goodricke, 
the discoverer, assigned to it a period of about 634, but the 
more recent observations of Argelander show that the true period 
is double this; or, more exactly, 124 21” 53™—thus set forth 8: 
Starting from a maximum when the star is of mag. 37 it reaches 
the first minimum of mag. 4; then follows a second maximum, 
and after that a second minimum, but at this second period of 
least light the star is fainter than before, being only equal to a 
44 mag. Argelander further ascertained that, as in the case of 
o Ceti, the period of 8 Lyre is itself variable ; that down to the 
year 1840 it was increasing, but that from that period it began to 
decrease, and was continuing to do so at the time the remark in 
question was made (1866). The annual amount of the increment 
gradually diminished till the stationary epoch, whence we may 
anticipate by analogy that now the decrement will gradually 
become more rapid. 

The variable star R Coronz Borealis is noticeable from the 
fact that on some occasions the fluctuations in brightness be- 
tween the maximum and minimum epochs are so inconsiderable 
as to be scarcely perceptible, but that after some years of these 
almost insensible variations, the fluctuations become so great 
that at its minimum the star either descends to some such mag. 
as 13, or entirely disappears. The period of this star is com- 
monly put at 323 days, but it cannot be said that that period is 
conclusively accepted. At its maximum its brilliancy is that of 
a star of the 6 magnitude. Its variability was discovered by 
Pigott in 1795. 

Perhaps the most remarkable variable star with which we are 
acquainted is » Argtis—an object unfortunately not visible in 
England. The following historical notes, down to 1850, were 
brought together by Humboldt *. 


® Argelander, Ast. Nach., vol. xxvi. h Quoted in Arago’s Pop. Ast., vol. i, 
No. 624. Jan. 22, 1848. p: 258, Eng. ed. 
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As early as the year 1677, Halley, on his return from St. Helena, 
frequently expressed a doubt respecting the constancy of the 
brightness of the stars in the constellation Argo; he had espe- 
cially in his mind those belonging to the prow and the deck, 
the magnitudes of which had been indicated by Ptolemy. But 
the uncertainty of the ancient designations, the numerous varia- 
tions of the manuscript of the A/magest, and especially tho 
difficulty of obtaining exact evaluations of the brightness of the 
stars, did not permit him to transform his suspicions into a cer- 
tainty. In 1677 he classed 7 Argtis among the stars of the 
4" magnitude; in 1751 La Caille found it to be of the 24 magni- 
tude. Subsequently it resumed its original appearance, for ~ 
Burchell, during his residence in South Africa from 1811 to 1815, 
noted it to be of mag. 4. From 1822 to 1826 it appeared to be 
of mag. 2 to Brisbane in New South Wales, and to Fallows at 
the Cape. In 1827 Burchell, then residing at St. Paul in Brazil, 
found it to be of mag. 1, and almost as bright as a Crucis. A 
year afterwards it had decreased to the 2" magnitude. To this 
class it still belonged on Feb. 29, 1828, when Burchell observed it 
at Goyaz, and it is under this magnitude that Johnson and 
Taylor have entered it in their catalogues, 1829-1833. When 
Sir J. Herschel was at the Cape between 1834 and 1837 he 
placed it constantly between mags. 2 and 1: but on Dee. 16 in 
the latter year, whilst scrutinising the stars lying around the 
great nebula in Argo, his attention was attracted towards a 
strange phenomenon—y Argis, which he had so frequently ob- 
served on former occasions, had so rapidly increased in brightness 
as to equal a Centauri, surpassing every other star in the heavens 
except Canopus and Sirius. Its maximum brilliancy occurred 
on or about Jan. 2, 1838. Thenceforward it began to fade away ; 
in April, however, it was still as bright as Aldebaran. This 
diminution went on till April 1843, though at no time did the 
star fall below the 1*tmagnitude. In April a rapid augmentation 
set in, and according to the observations of Mackay at Calcutta 
and Maclear at the Cape, n Argtis surpassed Canopus and scarcely 
fell short of Sirius in brilliancy. Under date of Feb. 1850 
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Lieut. Gilliss, then in Chili, reported 7 Argts to be of a reddish 
yellow colour, somewhat darker than that of Mars, and very 
nearly as bright as Canopus. 

Since 1850 much has been done, especially by E. B. Powell 
and Tebbutt‘, towards elucidating the anomalous irregularities 
(as they were long deemed to be) in the light of n Argtis, and a 
diagram submitted in 1869 to the Royal Astronomical Society 
by Loomis* seems to make the matter fairly clear. On the 
whole we are justified in assuming that 7 Argts varies from 


Fig. 26. 


DIAGRAM REPRESENTING THE LIGHT-CURVE OF 7 ARGUS. (Loomis.) 


mag. 1 to mag. 6 or 7 during a period of about 70 years or more, 
though Schonfeld considers that it has no regular period at all. 
The maximum phase appears to be complicated, and to consist of 
three maxima which jointly occupy about 25 years of the 70, 
during which sub-period the oscillations are restricted to mags. 
1 and 2, this sub-period falling as near as may be in the mid- 
interval between every 6 mag. minimum of the star. 

Some remarkable circumstances connected with 7 Argtis and 
the nebula surrounding it will more appropriately be related in 
the next chapter. 

Several explanations have been offered to account for the vari- 
ability of stars, but all are unsatisfactory because the irregularities 
of the periods offer a bar to any hypothesis which supposes a 
regular series of changes. _ Boulliaud, in the case of o Ceti, as- 
cribed its variability to its being a globe of irregular luminosity 
rotating on an axis, by which different portions of the differently 
illuminated ‘surface were successively turned towards us}. 

Pigott suggested that an opaque body revolving round a 

i Month. Not., vol. xxvi. p. 83, Jan. « Thbid., vol. xxix. p. 298, May 1869. 


1866; and vol. xxviii. p. 266, October ' Ad Astronomos monita duo,  4to. 
1868. Paris, 1667. 
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variable star as its primary, whose light would be eut off from 
time to time after the manner of an eclipse of the Sun, would 
produce the phenomenon”; and this explanation, old as it is, has 
not yet been superseded by any better one. 

The following are some of the more important and prominent 
periodic stars visible to the naked eye :— 


Name. R.A. 1890 Decl. 1890. Period. Maeerde 
ho om. s. g i d From to 
Be erselmem toe are eFe| Sir Th. 25) iadO)s 31-6 2-86 Doon BX: 
OS SCSI ey Re lle a ery any al rey dame a 5-36 37 «48 
GY ANOVA A) Bey let 717 3:6 467 
B Lyre ee LS) 4G) I 238 Tas 12-91 33 45 
Operculishie rece) Ly (0) 38 || 14 30-0 88.5: irreg.| 3-1 3-9 
CLC Cline mer ee ror 2 eT earn sa 302 Se 330 2 fe) 
IR TaN REUES) yon ate wall We) Beh Pe =e yey, 430 | 4 10 
PU NCCCS See en el TON 40nd za —"5O) 6:5 70 years ? I 6 


The following is a list of Variables which have been described 
as of the “Algol type” owing to the fact that their light 
variations take place in the course of a few hours, followed by 
a period of constant light. The number of stars of this type 
is very limited. 


No. Name. R.A. 1890. | Decl. 18go. Period, Variation. 
hy Wy, ese c / CHM, Bret) 
Daw eCephere, © 52 34| +81 16-:0/2 12 O| 7-2 to 9:I—9-4 
2 | 6 Perser <y. 3 I I] +49 31-9|2 20 48 2:2 t0 3°7 
Bee AC Daur amen ee eer 3) 54535) 402) 10-813 22 48 3-4 4:2 
4 | 155 Uran. Arg.Can. Maj.| 7 14 29} —16 11-3/1 3 6-2 68 
5 | & Cancri ... ; 8 37 39] +19 25-9|9 11 37) 8-2 to 9-8—II-7 
©. | OL BW Os 95. se amenge 1455 5 — 8 4:92 7 50 4-9 to O-1 
Pe WuC oroneee ee sees ee U5) 36424) 32) sulla e lO shi 7-6 to 8-8 
Se UPOpbineiiie ne eal 7a LOeS Oil etee LeO-Oi|, 0020) 07 6.0 to 6.7 
| 


U Ophiuchi is a variable which presents some features of 
interest in that it has the shortest known period of any variable 
m Phil. Trans., vol. xxiii. p. 482, 1783. 
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star, and is of a magnitude capable of being dealt with by any 
telescope however small. Its period is 20 7™ 41%. It remains at 
its maximum (6) for 16 hours, and all its changes from maximum 
to minimum (6#) and back again to maximum are accomplished 
in about 4". This star is sometimes called Sawyer’s Variable, 
from its period having been worked out by E. F. Sawyer in 1881, 
but its variability was suggested by Schjellerup as far back as 
1863, and a variation of magnitude from 6 to 6-5 was observed 
by Davis at Cordoba in 1871. 

Hind has ealled attention to the fact that variable stars, 
especially the smaller ones, are frequently of a ruddy colour. The 
same observer has noticed that when at their minimum they 
appear surrounded by a kind of fog. Arago remarked that if this 
latter opinion should turn out to be well founded it might give 
us a clue, none other than that the diminution of brilliancy is 
due to the interference of clouds which cut off a part of the stellar 
light". It may here be noted as an undoubted fact that with 
respect to red variable stars as they lose light they gain colour 
and vice versd, which circumstance favours.the hypothesis that 
absorption of light is the cause of the phenomenon. 

Chandler has endeavoured, and with a considerable measure 
of success, to connect together the colours and periods of variable 
stars. He has laid down the 3 following preliminary laws :— 
(1) Variable stars are generally red ; (2) They increase in bright- 
ness more rapidly than they decrease ; (3) The more red they are, 
the longer their periods®. Taking 112 variables whose colours 
and periods are recorded with fair certainty, Chandler found 
himself able to frame the following table :— 


Periods in days. White or yellow. Red or reddish. 
per cent, per cent. 
Under I00 52 48 
100-200 22 "8 
200-300 26 74 
300-400 8 Q2 
Over 400 fo) 100 


" Pop. Ast., vol. i. p. 260, Eng. ed. 
® Quoted in Observatory, vol, vii. p. 340, Nov. 1884. 
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In another form his data yield the following results :— 


Colour of Star. Average, 
d. 
White... ane nie “ie 126 
Yellow ee ae i. 124 
Yellow-red_ ... ie a 212 
ined ae. hes Oe nies 288 
Intense red ... ae af 17 


The progressive increase in the periods with the increase in 
the intensity of the colour cannot be fortuitous”. 

Espin has framed 4 some statistics concerning the distribution 
of variable stars in the heavens, and concerning their periods, 
which are so extremely interesting that a brief summary of 
them must be given in this place:—(1) Variable stars are to be 
found in a well-marked zone inclined 15° or 20° to the Equator ; 
(2) This zone crosses the preceding side of the galactic circle N. 
of the Equator, and the following side S. of it; (3) In crossing 
the preceding side the zone is not many degrees broad, and is 
very clearly marked, but where it crosses the following side it 
is broken up into 2 streams; (4) The division into 2 streams 
occurs where the galaxy is also divided into 2 streams; (5) In 
this part the variable stars are intimately connected with the 
galaxy, often occurring in the gaps, and constantly on the edges 
of the gaps, but rarely in the centre of the star-sprays from the 
galaxy; where the zone crogses the preceding part of the galaxy 
it is marked sharply and clearly and seems unconnected with 
the galaxy; (6) It is noteworthy that with one or two exceptions 
all the temporary stars have appeared in the region where the 
galaxy and the variable star zone are both broken into 2 
streams; (7) The stars which do not belong to the above-named 
zone are chiefly the bright and short-period variables ; (8) If the 
stars strongly suspected to be variable are taken into account 
the foregoing conclusions become still more obvious. 

Following up these results Espin has proceeded to consider 
whether any and what conclusions may be drawn from an 


vp Science Observer, July 1878. 1881; Ib., vol. v. p. 77, March 1882 ; I0., 
4 Observatory, vol. iv. p. 250, Sept. vol. vi. p. 180, June 1883. 
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examination of the known variable stars grouped in periods. 
He found in 1882 that the variables then known readily fell 
into 2 classes, as follows :— 

(1.) Period less than 70 days. 

(2.) Period more than 135 days. 

Further, that there were no stars with periods between 71 
and 135 days; that no such gap occurs anywhere else between 
the shortest and the longest known periods respectively; and 
that the number of stars decreases rapidly on one side of the 
gap and increases on the other side thereof. Other considera- 
tions also point to a division into 2 classes. For instance, 
Chandler’s results, given above, adapted to Espinss method of 
classification, yield the following figures :-— 


Period. Total No. White: yellow. Red: reddish. Per cent. 
Less than 71 days ... Sl mere: 14 13 49 
More than 135 days He) Ay! 1 74 88 


It thus appears that white or yellow stars slightly predomi- 
nate in the 1% class or short-period group; whilst they form 
but a small minority in the 2™¢ class or long-period group. 
Again—in the 1*t class there are a large number of bright stars 
(15 out of 32 being above the 4 magnitude); whereas in the 2™4 
class there are but few bright stars (only 5 out of 87 being 
above the 4'* magnitude). 

The general conclusions derivable from Espin and Chandler's 
investigations are, that taking into account the attributes of 
period, colour and magnitude, the known variable stars may be 
divided into 2 principal classes :— 

(1.) Period, less than 70 days; colour, white or red in 
tolerably even numbers ; magnitude, large. 

(2.) Period, more than 135 days; colour, mainly red; mag- 
nitude, small. 

What has been said up to this point concerns variable stars as 
a whole, but it appears possible to draw some further conclusions 
from an examination of them class by class. For instance, 
tabulating the 32 stars in Espin’s 1* class in periods of 10 days, 
we find that 16 out of the 32 have periods of less than 10 days. 


Cuap. III.] Variable Stars. 53 


Tabulating them according to the number of magnitudes through 
which they vary, we find that 26 vary one magnitude; 4 vary 
through 2 magnitudes; 2 vary through 3 magnitudes; so that 
the greater the extent of the variation the fewer the stars. 
The average period of the 26 stars which vary one magnitude is 
18-7°; of the 4 stars which vary 2 magnitudes, is 32-77; of the 
~ 2 stars which vary 3 magnitudes, is 48-8; so that increase of 
variation is attended by increase of period. Hence it follows 
that :— 
(1.) If the variation is small, the period will probably be 
short. 
(2.) If the star is a bright one, the period will probably be 
short. 
Treating in a somewhat similar manner the stars in his 2" 
class, Espin finds as follows with respect to the number of stars 
in relation to the period :— 


Period. No, of Stars. | Period. No. of Stars. 
d, | Gl. 

135-170 ... oe ae 220-370 mee a spt 

170-220 9 | 370-420... be toe TS 

220-270 ... bid LO! | 420-470... oe one "i 

270-320 ... os ee LS | 470-520... as ce | 


Tabulating them according to the number of magnitudes 
through which they vary, we find :.— 


Vary in Mag, No. of Stars. | Vary in Mag. No. of Stars. 
bs er ae 3 | Se a es 27 
re at 5 3 | Cree a8 gon OS 
ehedas he oe 6 Ue ene o a 6 
4 14 | 8and9 ... ss 3 


Hence it follows that :— 
(1.) Up to a period of (say) 420 days the number of stars 
increases with the length of the period. 
(2.) Up to a range of 6 magnitudes the number of stars 
increases with the variation in magnitude. 
Espin has carried his statistics beyond this point, but, as it 
seems to me, on data not sufficient for trustworthy conclusions 
to be drawn. I will therefore only add that he thinks there 
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are indications that there are a certain number of stars in the 
heavens which should be formed into a class by themselves by 
reason of the fact that their light is constant for long periods of 
time (years) in succession, then alters a magnitude or so, and 
after a very short space of time (weeks) returns to its normal 
value for another long period of time. 

Somewhat similar in character to the variable stars are the 
“ temporary’ stars—stars which suddenly blaze out in the heavens 
and after a while fade away. The first on record was observed 
by Hipparchus. Pliny informs us that it was the appearance 
of this star which induced Hipparchus to construct his catalogue 
of stars, the first which was ever executed. This statement was 
by many regarded as a fiction, but E. Biot found that a new 
star in Scorpio is recorded in the Chinese chronicles under the 
date of 134 B.c., so that there is no longer any ground for 
rejecting Pliny’s statement. It may be added that the date 
commonly assigned to Hipparchus’s catalogue is 125 B.C. 

Brilliant stars are said to have appeared in or near Cassiopeia 
in the years 945,1264*,and 1572. The last was a very remark- 
able one, and a most elaborate and graphic account of it is 
given by Tycho Brahe’, some extracts from which will be found 
in Humboldt’s Cosmos. The substance of his description is as 
follows: The star lasted from November 1572 to March 1574, 
or 17 months. It was brighter than Sirius, and rivalled Venus. 
Its colour was successively white, yellow, red, and white again, 
and it remained stationary all the while in the position which 
it occupied when discovered. It has been suggested that the 
stars of 945, 1264 and 1572 are identical, being apparitions of 
a variable star of long period. There exists at this moment (as 
was pointed out by D’Arrest in 1864*), within 1’ of the place 
assigned by Argelander to Tycho’s star, a small star sensibly 


vr As to the star of 1264, Lynn has s Progymnasmata, lib. i. 
given good reasons for doubting whether © D’Arrest published a map of the 
there ever was such a star (Odservatory, neighbourhood. It will be found in 
vol. vi. p. 126, April 1883); and the Oversigt over det Kgl. danske Videnska- 
“star” of 945 rests upon noauthenticated bernes Selskabs Forhandlinger og dets 
record. But in both years large comets Medlemeis Arbeiler i Aaret 1864, p. 1. 
were visible. 
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variable in its light, according to the observations of Hind and 
Plummer in 1873". The star assumed by those observers to be 
Tycho’s follows a 9t* magnitude at a distance of 29-65, and 
10’ 4” to the S. This 9" magnitude may be found by noting 
that it follows 10 Cassiopeia (a star of magnitude 6) at a 
distance of 17" 12° and is 6-4’ to the N. of it. The following 
should be the position for 1890 of Tycho’s star, according to 
Argelander :— 


h.m s , 


R.A. 0 18 40 Decl. +63 32-3 


In November 1876, presumably between the 20 and 24' 
(for general bad weather rendered the precise day uncertain), a 
remarkable outburst of stellar energy took place in Cygnus. 
Soon after sunset on November 24 Schmidt at Athens observed 
in this constellation a new star of the 3%! magnitude and of a 
yellow colour. Unfortunately much delay occurred in com- 
municating the discovery of this star to the astronomers of 
Western Europe, and when its -existence became generally known 
early in December it had sunk to the 5'* magnitude. It con- 
tinued to diminish day by day, and by the end of December was 
no brighter than a 7° magnitude star. It was of a decidedly 
orange-red tint. The position of this star (for 1890-0) is :— 


he mo) 8 Ge Yn 


RA. 21 37 24 Decl. +42 20 26 


Temporary stars of considerable brilliancy shone forth in 1604 
and 1670. The former appeared in the constellation Ophiuchus, 
and became nearly as bright as Venus; it lasted 12 months or 
more*. The latter appeared in Cygnus, and attained the 3” 
magnitude; it lasted altogether 2 years, but faded away and 
then blazed out again more than once before its final disappear- 
ance Y. 

On April 28, 1848, a new star of the 5'* magnitude was seen 
by Hind in Ophiuchus’. It rose to the 4% magnitude a few 


u Month. Not., vol. xxxiv. p. 168. y Phil. Trans., vol. v. p. 2087 ef seq., 
Feb. 1874. 1670; also vol. vi. p. 2197 et seq., 1671. 

x Kepler, De Stellé novd in pede Ser- % Month. Not., vol. viii. p. 146. April 
pentarit. 1848. 
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weeks later; subsequently its light diminished, and now it is 
usually of the 11 or 12" magnitude * 

The remarkable star which blazed forth in the constellation 
Corona Borealis in May 1866 needs a brief mention here in 
order to make this chapter complete, although the star itself is 
treated now as a recognised variable (=T Coron), and is 
entered accordingly in the catalogues. This star, recorded by 
Argelander in 1855 as being of magnitude 93, was seen by 
Birmingham at Tuam on May 12, 1866, as a star of magnitude 2. 
Combining the negative testimony of Schmidt of Athens with 
the positive testimony of Birmingham, it would seem that the 
star rose from the 4 to the 2°? magnitude in about 3 hours 
on the evening in question. It soon began to fade away, and 
by the end of May had fallen to magnitude 8. It continued 
below magnitude 9 all through the following summer, but rose 
to magnitude 73 in September, and remained nearly stationary 
in brightness for the remainder of the year. 

Sir J. Herschel remarked :—“It is worthy of especial notice, 
that all the stars of this kind on record, of which the places are 
distinetly indicated, have occurred, without exception, in or close 
upon the borders of the Milky Way, and that only within the 
following semicircle, the preceding having offered no example of 
the kind”.” 

Numerous instances are on record of stars formerly known 
which are now not to be found’, and vice versd of new stars 
appearing which were never before noticed. There once were 
stars to the number of 4 in Hercules, 1 in Cancer, 1 in Perseus, 
1 in Pisces, 1 in Hydra, 1 in Orion, and 2 in Coma Berenices, 
which seem now to have disappeared. Several stars in the 
catalogue of Ptolemy do not appear in that of Ulugh-Beigh ; 
6 of these were near Piscis Australis, and as 4 were of the 3" 
magnitude, Baily concludes that they were visible in Ptolemy’s 

« Arago and other writers say that of variable stars, and treated as such. 
this star disappeared ; but Hind has » Outlines of Ast., p. 605. 
expressly stated this to be incorrect. ¢ Sir W. Herschel, Phil. Truns., vol. 


Month. Not., vol. xxi, p. 232. June 1861. xxiii. pp. 280-3. 1783. 
It is now regularly included in catalogues 
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time, but disappeared before the time of Ulugh-Beigh. Many 
discrepancies have, no doubt, arisen from mistaken entries, yet 
there are other instances in later times which it seems out of 
the question to explain in this way. Thus 55 Herculis, mag. 5, 
was observed by Sir W. Herschel in 1781 and 1782, but 9 years 
afterwards it could not be found, and has not been seen since. 
In May 1829 Sir J. Herschel missed one of De Zach's stars 
in Virgo. Montanari remarked, in 1670, as follows :—“ There 
are now wanting in the heavens 2 stars of the 2" magnitude, in 
the stern and yard of the Ship Argo. I and others observed 
them in the year 1664, upon the occasion of the comet that 
appeared that year. When they first disappeared, I know not ; 
only I am sure that on April 10, 1668, there was not the least 
glimpse of them to be seen®” 

Two suggestions may here be submitted :—(1) all the “tem- 
porary” stars on record, and (2) such of the “missing” stars as 
do not depend on errors of observation, would be found to be 
ordinary “variable” stars could their history be properly traced. 
Nevertheless Kirkwood considers the theory that temporary 
stars are long-period variables to be unsound, and that the 
suddenness of their apparition, the short duration of their 
brightness, and the great length of their supposed periods are 
all so many reasons for treating them as distinct from what are 
commonly known as “ variable stars°.” 


d Phil. Trans., vol. vi. p. 2202. 1671. (Translated. } 
° Amer. Acad., Art and Sciences, 1884. 
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CHAPTER IV. 


CLUSTERS AND NEBUL. 


Arranged in three classes.—Dive kinds of Nebule.—The Pleiades.—The Hyades.— 
Mentioned by Homer.—Presepe.—Opinion of Aratus and Theophrastus.—Coma 
Berenices.— List of Olusters.—Annular Nebule.—Elliptic Nebule.—Spiral 
Nebule.—Planetary Nebule.—Nebulous Stars.—List of irregular Clusters.— 
Notes to the objects in the list.—The Nubecule major and minor— List of 
Nebule in Sir J. Herschel’s Catalogue of 1864.—Historical statement relating 
to the observation of Nebulae and Clusters. 


F we examine the heavens on a clear evening when the Moon 
is not shining, we shall find here and there groups of stars 
which seem to be compressed together in such a manner as to 
present to the naked eye or under inadequate optical power a 
hazy cloud-like appearance ; these are termed clusters and nebulae, 
and may be conveniently classed as follows :— 
1. Irregular groups, visible more or less to the naked eye. 
2. Clusters resolvable into separate stars with the aid of a 
telescope. 
3. Nebule, for the most part irresolvable with the tele- 
scopes which we at present possess. 
The objects forming the 3"! class may in their turn be sub- 
divided into— 
i. Annular nebule. 
u. Elliptic nebule. 
ii. Spiral nebule. 
iv. Planetary nebule. 
v. Nebulous stars. 
Of the 1** class there are several examples to be found, with 
all of which the reader is probably more or less familiar. The 
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cluster of the Pleiades, in Taurus, is doubtless the best known ®. 
When examined directly few persons can see more than 6 stars, 
but by turning the eye sideways, more may be seen. Thus, Miss 
Airy has noted 12, and Mostlin, according to Kepler, 14. Be- 
tween 50 and 60 stars, to say the least of it, are visible in a 
telescope. The following are some of the different estima- 
tions :— 


Kepler ae of es? | Hookeg) sae 2 78 
La Hire ae Pee O04 De Rheita ... LES 


THE PLEIADES, IN TAURUS. NAKED-EYE VIEW. (Miss Airy.) 


These totals have been greatly exceeded by subsequent observers; 
and indeed photography has registered fully 1400 stars in the 
Pleiades. 

The most brilliant star in the group is A/cyone, or n Tauri, of the 
3° magnitude; next in order come Hectra and Atias, of the 4"; 
Maia and Taygeta, of the 5%; Pleione and Celeno, which are 


® The Pleiades and Hyades are among 2’ Acad. Royale des Sciences, 1779, p. 505 ; 
the few stars mentioned by Homer. published in 1782. A good lithograph 
(Odyssey, lib. v. ver. 270.) The engrav- by Tempel will be found in Month. Not., 
ing by Jeaurat is taken from Hist. de vol. xl. p. 622, 1880. 
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between the 6 and 7; Asterope, between the 7 and 8"; and 
finally, a great number of smaller stars. 


Fig. 28. 


N 
THE PLEIADES, IN TAURUS. ‘TELESCOPIC VIEW. (Jeaurat.) 


THE HYADES, IN TAURUS. 
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The Hyades is another loose group in Taurus, near Aldebaran, 
and somewhat similar in character is the cluster near \ Orionis, 
neither of them of much account as telescopic objects, the stars 
being too scattered to make a good field. 

Presepe, or the “ Bee-hive,” in Cancer, is one of the finest 
objects of this kind for a small telescope; it is an aggregation 
of little stars, which has long borne the name of a nebula, its 
components not being visible to the naked eye; indeed, before 
the invention of the telescope, it must have been almost the only 


Fig. 30. 


PRASEPH, IN CANCER. 
recognised one. Aratus? and Theophrastus ® tell us that its be- 
coming dim and ultimately disappearing was regarded as an 
indication of rain. 

The group forming the constellation Coma Berenices has fewer 
stars, but they are of larger size and more diffused. As Webb 
well remarks, “This is a gathering of small stars, which ob- 
viously at a sufficient distance would become a nebula to the 
naked eye.” 


b Diosemeia, ver. 160. See Lamb’s © De Signis Pluviarum, p. 419. Hein- 
translation, p. 70, where the passage is  sius’s ed., Lugd. Batavor. 
very prettily rendered into English verse. 
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In reference to globular clusters and the hypothesis that they 
are formed of stars evenly distributed in space, Guillemin re- 
marks: “But the increase of brightness from the border to the 
centre is often more rapid than the hypothesis of an equal 
distribution of the stars in the interior will sanction. It has 
been held therefore that besides the apparent or purely optical 
condensation, there exists a real condensation, which is produced 
doubtless by the influence of the central forces, resulting from 
the separate attractions of each of the suns which compose 
these systems ¢.” 

The following objects will serve as representatives of the 24 


class ° :— 
No. Name. Dreyer.| Cat. of R.A. 1890. | Decl. 1890. 
1864. 
Je | ° , 
I 31 Ht VI Cassiopeie.. | 663 392 I 38 39 | +60 41-3 
2 33 HI VI Persei... ...| 869 512 P5 1s) 2X) aR OMNISH5 
2 35 Geminorum ..._.. | 2168 | 1360 evr 7 +24 21-2 
4 3 M Canum Venat... | 5272 3636 1a a +28 55-3 
5 5 M Libre mS oni) OYE |p Zeke ie Bee ls) + 2 30-1 
6 80 M Scorpii ... .. | 6093 | 4173 nS Tey AE —22 43-2 
Ui 13 M Hereulis .. .. | 6205 | 4230 16 37 45 | +36 39-9 
8 92M Berculis ... .. | 6341 | 4294 Tyee ae 40; +43 15-1 
9 22 M Sagittarili... ..| 6656 | 4424 18 29 28 —23 50-4 
10 Toe vieAn tino |) ee | 6705 4437 18 45 13 — 6 241 
Il 15 MPegasi ... .. | 7078 | 4670 ZZ AesS +11 40-3 
ie 2M Aquarii ... ...| 7089 | 4678 i pp il — I 191 


No. 1 is a somewhat conspicuous object, that is to say, it is 
readily visible with a telescope of 2 aperture. 

No. 2 lies in immediate proximity to 34 fH VI Persei, and the 
two objects are frequently taken together and spoken of as “the 
cluster in the sword-handle of Perseus.’ These two clusters 
have been well termed by Webb “gorgeous,” and by Smyth were 

4 The Heavens, Eng. ed., p. 377. mentioned will be found alluded to in 


° Most of the clusters and nebule en- the Catalogue of Celestial Objects in 
graved in this chapter but not separately Chapter X (post). 
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described as “affording together one of the most brilliant tele- 
scopic objects in the heavens.” 

No. 4 (3 M Canum Venaticorum) was described by Smyth as 
“a brilliant and beautiful globular congregation of not less than 
tooo small stars.’ There is a 


Fig. 31. 


sensible concentration of stars near 
the centre of the cluster. 

No. 5 (5 M Libree), in the words 
of Webb, is a “beautiful assem- 
dlage of minute stars greatly 
compressed in centre.” Sir W. 
Herschel with his 40-ft. reflector 
made out about 200 stars; Sir 
J. Herschel notes that the stars 
range between mags. 11-15. 


No. 6 (80 M Seorpii) much re- 3 M CANUM VENATICORUM. 
( a ) (Sinyth ) 


sembles a telescopic comet. Sir 
W. Herschel ealled it the richest and most condensed mass of 
stars in the firmament. Near its centre, or, as Webb suggested, 


Fig. 33. 


i 
Fig. 32. 


5 M LIBRA, 13 M HERCULIS. 

(Sir J. Herschel.) (Sir J. Herschel.) 
“between it and us,” is a remarkable variable star, particulars 
of the sudden apparition- of which in 1860 will be found else- 


where (see Chap. V., os/). 
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No. 7 (13 M Herculis) is commonly regarded as the finest of 
the globular clusters. Smyth called it “an extensive and mag- 
nificent mass of stars, with the most compressed part densely 


Fig. 34. Fig. 35. 


80 M SCORPII. 92 M HERCULIS. 
(Sinyth.) (Sinyth.) 


compacted and wedged together under unknown laws of aggre- 
gation,’—a very good description. Sir J. Herschel spoke of 


thousands of stars and “hairy-looking curvilinear branches, ’ 


c 


Fig. 36. 


22 M SAGITTARII. Il M ANTINOI. 
(Smyth.) (Smyth.) 
which features the Earl of Rosse interpreted as indicative of a 
spiral tendency; he also perceived several dark rifts in the 
interior of the cluster. In 1887 Harrington at Ann Arbor was 
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able to see Rosse’s rifts not only with a 12-inch but with a 
6-inch refractor’. Huggins finds the spectrum to be continuous. 
This cluster was discovered by Halley in 1714, and is visible in 
one sense with any telescope, however small. 

No. 8 (92 M Herculis) is a fine globular cluster, inferior 
however to the preceding. It has a marked central condensa- 
tion, and exhibits a continuous spectrum. . 

No. 9 (22 M Sagittarii) is a fine globular cluster, so situated 
that in England it is rarely possible to do justice to it. Webb 
remarked that this object is “interesting from the visibility of 
the components (the largest, 10 and 11 mags.), which makes it 


Fig. 38. Fig. 39. 


15 M PEGASI. (Smyth.) 2M “AQUARII. (Sir J. Herschel.) 


a valuable object for common telescopes, and a clue to the 
structure of more distant or difficult nebulee.” 

No. to (11 M Antinoi) is an interesting cluster of uncommon 
form. Smyth likened it to a flight of wild ducks—a simile 
more appropriate than many of those met with in astronomical 
writings, which it may be fairly said often abound in wordy 
exaggerations. Three stars of mag. 8 help to enhance the 
beauty of the field. 

No. 11 (15 M Pegasi) is a moderately bright and resolvable 
cluster. Large apertures are required to make it worthy of 
much attention. 

£ Ast. Jowrn., vol. vii. p. 157. Dec. 14, 1387. 

VOL. II. FE 
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No. 12 (2 M Aquarii) is with small telescopes a round nebula 
exhibiting, in Webb’s words, “a granulated appearance, the pre- 
cursor of resolution.” The truth of this remark will become more 
manifest if we compare Lord Rosse’s figure with Sir J. Herschel’s. 
Sir John compared this object to a heap of fine sand, and considers 
it to be composed of thousands of 15-mag. stars, a statement 
which is probably a little over-drawn. 


Fig. 40. 


2 M AQUARII. (Harl of Rosse.) 


T now pass on to another order of objects which present them- 
selves much less clearly to our eyes than the brilliant clusters 
enumerated above—the nebule properly so called. Some of them 
are resolvable in large telescopes, but the greater number defy 
the utmost efforts made to separate them into component stars, 
though probably most of them are stellar. They are usually 
faint misty objects, many of them not unlike comets or specks 
of luminous fog. It has been found convenient to subdivide 
them into five classes, which I shall now proceed to consider 
briefly. 


Figs. 41-46. Plate V. 


14 M OPHIUCHY, 30 M CAPRICORNIE. 


g 52 M CEPHEI. 56 M LYRA. 


& Tr 
64 M COMA BERENICIS. 67 M CANCRI. 


RESOLVABLE CLUSTERS. 
(Drawn by Smyth.) 
F 2 
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Of annular nebulz the heavens afford only four examples. The 
most remarkable one occurs in Lyra, R.A. 18" 49™ 28%, Decl. 
+ 32°53-6' (Messier’s 57°: D 6720). It is situated about midway 
between the stars 8 and y, and may be seen with a telescope of 
moderate power, a statement which can be made of no other 
annular nebula’. Sir J. Herschel, in his description of it, said: 
“Tt is small and particularly well defined, so as to have more the 
appearance of a flat oval solid ring than of a nebula. The axes 
of the ellipse are to each other in the proportion of about 4 to 5, 
and the opening occupies about half, or rather more than half, 
the diameter. The central vacuity is not quite dark, but is 
filled in with faint nebula like a gauze stretched over a hoop. 


Fig. 47. Fig. 48. 


(Sir J. Herschel.) (Earl of Rosse.) 


THE ANNULAR NEBULA 57 M LYR#. 


The powerful telescopes of Lord Rosse resolve this object into 
excessively minute stars, and show filaments of stars adhering 
to its edges*.” Chacornac also, with a 23-ft. reflector by Foucault, 
resolved this nebula into stars. Yet, in contradiction to these 
circumstantial details, Huggins claims that his spectroscope 
shows the whole to be gaseous—probably nitrogen. 

The most recent account of this nebula is due to Holden. 
Using the great Lick Telescope he says :—* One’s first idea is not 
so much that the aspect is unfamiliar, as that it is distinctly 


& As the nebula appeared to me on nebula was by no means considerable. 
Sept. 23, 1864, in an 83-in. refractor, h Outlines of Ast., p. 644. The last 
the difference between the luminosity of | sentence of this extract seems not to be 
the central and marginal portions of the _ accurate. 
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different, that its simple structure has suddenly become complex, 
and finally that the task of depicting it completely is practically 


impossible by the ordinary methods. ... The N. end of the 

minor axis is much the best terminated. From the whole S. 

edge faint filaments of nebulosity radiate out. ... The preceding 
Fig. 49. 


THE GREAT NEBULA IN ANDROMEDA. 
(@. P. Bond.) 


edge of the major axis is the best terminated. There are several 
bright patches in the nebulosity, especially at the end of the 
minor axis... . Neither the outer nor the inner boundary curves 
of the nebula are smooth ovals. Inside the ring it is at once 
seen that the space on the 8. and preceding side is darker than 
the rest }.” 


1 Month. Not., vol. xlviii. p. 385. 1888. 


Figs. 50-54. Plate V1. 


(Ser F. Herschel.) (Earl of Rosse.) 


NEBULA, 65 M LEONIS. 


R.A, 11" 12™ 408, Decl. + 13° 45-0’. 


(Ser F. Herschel.) (Earl of Rosse.) 


NEBULA, 4058 H DRACONIS. NEBULA, 42 Hf v. COMH BERENICES. 


R.A. 15h 3™ 248, Decl. + 56° 11-4. R.A. 12 36™ 508, Decl. + 33° 8-8’. 
(Zari of Rosse.) us 


VARIOUS NEBULA. 


: 
y 
¢ 
z 
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Other annular nebule will be found as follows :— 


Dreyer. R.A. 1890. 
1864. 
i aaah Ss ° , 
I 4290 H Scorpii ..._ ...] 6337 | 4290 iy, iid fie —38 22:0 
2 11 RL IV Scorpii ...| 6369 | 4302 wy PP BO) —23 39-4 


13 HI IV Cygni .| 6894 


Elliptic nebule of various degrees of eccentricity are not un- 
common ; the well-known “ Great Nebula in Andromeda,” R.A. 
of 36™ 47°, Decl. + 40° 4o'1" (Messier’s 31%*: D 224), is an object 
of this kind. Its ellipticity is considerable ; it is likewise very 
long, and has a bright central condensation sufficient to make it 
visible to the naked eye. A drawing by G. P. Bond portrays 
this nebula under an aspect differing much from that which it is 


commonly recognised as possessing. That observer traced it to 
a length of 4° and to a breadth of 23°, and was the first to 
draw attention to the two curious black streaks, or longitudinal 
vacuities, which run nearly parallel to the major axis of the 
oval on the South side. Telescopes of large size are required 
to show these and other details mentioned by the American ob- 
server in question*. No telescope has yet resolved this object, 
though several hundred stars (shown in the annexed engraving), 
have been counted within its limits. Huggins has noticed its 
spectrum to be continuous (though cut off at the red end), and 
therefore whatever it is, seemingly it is not gaseous. Mr. L. 
Roberts has recently obtained photographs of this object which 
seem to combine the features exhibited by Sir J. Herschel in 
the engraving appended to his Outlines of Astronomy with the 
rifts recorded by Bond. 

Several elliptic nebule are remarkable as having double 
stars at or near each of their foci: the nebula 4395 H Clypei 
Sobieskii, situated in R.A. 18" ro™ 34%, and Decl.—18° 54°8’, is 
an example. 


k Mem. Amer. Acad., New Ser., vol. iii. p. 80. 1848. 
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Other elliptic nebulee will be found as follows :— 


No, Name. Dreyer. ae R.A. 1890, Decl. 1890. 
1864. 
i hy “am. ik: ° , 
I ToRh WiCetinan seh 6256 138 O08 A2e ae —25 53-7 
2 3706 H Centauri _....| 5367 | 3706 ie Pt es —39 26-6 
3 4419 H Draconis ...| 6648 | 4419 ts in ae +64 53:2 


The discovery of spiral or whirlpool nebule is due to the late Earl 
of Rosse. The best known is in the constellation Canes Venatici, 
RA. 13299" 79%, Decl 
+ 47°45°2’(Messier’s 51°: 
D 5194). To Sir J. Her- 
schel it presented the 
appearance of a large and 
bright globular cluster, 


Fig. 55. 


surrounded by a ring at 
a considerable distance 
from the globe, which 
varied very much in 
brightness in its different 
parts, and through about 
two-fifths of its circum- 
ference was subdivided 


as if into 2 lamina, one 
of which appeared turned 
up towards the eye out 
of the plane of the rest. Near it (at about a radius of the ring 
distant) is a “small bright round nebula!’ In Lord Rosse’s 
telescope the aspect of this object is entirely altered. The ring 
passes into a distinct spiral coil of nebulous matter, and the out- 
lying portion is seen to be connected with the main mass by a 
curved band, the whole showing indications of resolvability into 


THE SPIRAL NEBULA 51 M CANUM VENATICOBUM. 
(Siryth.) 


1 


Outlines of Ast., p. 649. 


Cuar.1V.] Clusters and Nebule. 75 


stars. A small telescope utterly fails to grasp any of these 
features. All it can do is to exhibit a misty spot of light. 
Huggins finds the spectrum to be non-gaseous ™. 


Fig. 56. 


THE SPIRAL NEBULA 51 M CANUM VENATICORUM. 
Sir J. Herschel.) 


Other spiral nebulze will be found as follows :— 


Dreyer. 


H.’s 
Cat. of R.A, 1890. 
1864. 


33 MTrianguli... ...| 598 
57 Hl I. Leonis... ...| 2905 
99 M Virginis ..._ ...| 4254 
55 Hl I. Pegasi™... ...| 7479 


m For other drawings of this see Mem. 
R.A.S. vol. xxxvi. Pl. VI. Fig. 27 [not 
27a] (Lassell); Scientifie Trans. Roy. 
Dub. Soc., New Ser., vol. ii. Pl. IV. 
(Rosse). All these are said by Dreyer to 


be much better than the one given here. 

n The spiral (or annular) mass of 
nebula engraved in Fig. 62 post has 
been made by the engraver far too 
definite and bright. 
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Planetary nebule received their name from Sir W. Herschel on 
account of their resembling in form the larger planets of our 
system. They are either circular or slightly elliptical ; some have 


Fig. 57. 


THE SPIRAL NEBULA 51 M CANUM VENATICORUM. 
(Harl of Rosse.) 


well-defined outlines ; in others the edges appear hazy; they are 
throughout uniformly bright, without any traces of nuclei. One 
of the most striking of this class is 97 M [D 3587] Ursze Majoris, 
R.A. 11" 8 198, Decl. + 55° 36°7’, close to the star 6 of that con- 


Iigs. 58-62. Plate VII. 


(Sir J. Herschel.) (Earl of Rosse.) 
THE SPIRAL NEBULA 57 Hi J. LEONIS. 


THE SPIRAL NEBULA 99 M VIRGINIS. 
(Hail of Rosse.) 


(Sir J. Herschel.) (Larl of Rosse.) 
THE SPIRAL NEBULA 55 H I. PEGASI. 


SPIRAL NEBULA, 
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2 


stellation, that is to say, 2° sf. It was discovered by Méchain in 
1781, and is described as “a very singular object, circular and 


uniform, and after a long inspection looks like a condensed mass 


of attenuated light.” Sir J. Herschel gave it a diameter of 2’ 40 


Fig. 63. 


(Sir J. Herschel.) 


Fig. 64. 


(Earl of Rosse). 


PLANETARY NEBULA, 97 M URS MAJORIS. 


-/ 


The late Earl of Rosse detected perforations and a spiral tendency 


in it. To Huggins it yields a gaseous spectrum. 
Other planetary nebulze will be found as follows :— 


No. Name. Dreyer. 
I 26 HI IV. Eridani...| 1535 
2 39 H IV. Argis ...] 2438 
3 1843 H Argtis (Car.)...} 2867 
4 27 HH IV. Hydre ...| 3242 
5 2581 H Centauri 3918 
6 297 Id II. Virginis ...) 5247 
7 4234 H Herculis 6210 
rs) 50 HT IV. Herculis | 6229 
9 37 IZ LV. Draconis | 6543 

10 743 Hf III. Aquilae. .| 6781 

Il 51 i IV. Sagittarii | 6818 

12 73 HI IV. Cygni 6826 

13 1 HI IV. Aquarii...} 7009 

14 18 KI IV. Androm. | 7662 


H.’s 
Cat. of 
1864. 


R.A. 1890. Decl, 1890. 
J Mew oath ° / 

g 10 —13 1-3 
7 36 49 —14 291 
Otome 1S —57 50-6 
Io Ig 25 —18 51 
II 44 51 —56 341 
T3532 07 =f, 2973, 
my Aye) fyi +24 0:0 
16 43 56 +47 48-0 
175 Ome 5 +66 38-0 
i) 1 & + 6 I40 
19 37 45 —14 248 
19 40 56 +50 14-7 
20 58 I0 —Il 447-47 
23°20 +35 4 LeOOro) 


No. 1 was described by Lassell as the most interesting and 
extraordinary object which he had ever seen: an 11*’-mag. star 
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standing in the centre of a circular nebula, itself placed centrally 
upon a larger and fainter circle of hazy light. To Huggins it 
yields a non-gaseous spectrum, though deficient at the red end. 

No. 2 is a faint object near 46 M Argfs, which Lassell and 
the late Earl of Rosse found to be annular rather than strictly 
“planetary.” 

No. 4 was described by Smyth as resembling Jupiter. Secchi’s 
large refractor at Rome entirely altered the features of this 

ae object as seen with less powerful in- 
“ struments. Spectrum, gaseous. 

No. 9 is large and bright of its class, 
according to Webb, and “much like a 
considerable star out of focus.” Spec- 
trum, gaseous. So found in 1864 by 
Huggins, and the first of his discoveries 


in this field. Some interesting conclusions 


PLANETARY NEBULA, 


‘ have been arrived at by Holden, using 
297 HI IL. VIRGINIS. 5 


R.A. 13% 32™ 78, the great Lick telescope. He says :— 
Decl. —17° 19-3’. 


“Tt bears magnifying well, losing only 
(Sir J. Herschel.) b gnilying well, 1osing y 


its characteristic and remarkable [‘ light 
blue ’| colour with the higher powers. The nebula is apparently 
composed of rings overlying each other, and it is difficult to resist 
the conviction that these are arranged in Space in the form of a 
true helix. Holden consequently proposes to term this a‘ Helical 
Nebula®’ the first of its class.” 

No. 11 has been found by Huggins to exhibit a gaseous 
spectrum. 

No. 13 is a somewhat oval and fairly bright nebula. As in so 
many other like instances, the “planetary” features disappear 
in very large telescopes. It yields a gaseous spectrum Holden 
describes this as a “truly wonderful object. . . . The colour is 
pale blue... . The central oval is not bounded by a smooth 
curve. It looks like an elastic link which has been warped, so 
that the preceding one-quarter appears beyond the median 
plane (further away from the eye); the central one-half appears 

® Month, Not., vol. xlviii. p. 388, 1888. 
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on the hither side of the median plane (nearer the eye); and the 
following one-quarter, again, appears to be beyond the median 
plane.... The central ring lies upon an oval of much fainter 
nebulosity. This outer nebulosity is fairly uniform in brightness, 
except that there is a defalcation of light at its S. preceding 
edge, and one at its N. following edge. The latter is very 
remarkable as seen. A dark band lies just N. of the bright 
central ring, and one not quite so dark lies just S. of the same 
ring. The two satellites preceding and following nearly in the 
major axis of the nebula appear to be faintly connected with 
the main nebula?.” 

No. 14 is a small but bright object. Lassell noticed it to 
comprise a nucleus and 2 oval rings, out of which the late Earl 
of Rosse evolved a spiral structure. Huggins obtains a spectrum 
of 4 gaseous lines, the form of the nebula being annular. 

Some peculiarities may be mentioned as connected with 
planetary nebule: three-fourths of those known are situated in 
the Southern hemisphere; they are mostly gaseous (if spectro- 
scopy is to be relied on), and several are noticeably of a blue 
tinge. Among other peculiarities which characterise gaseous 
nebulee it may be mentioned that they are nearly all in or close 
to the Milky Way. D’Arrest remarked in 1872, that of 12 un- 
‘doubtedly gaseous nebulz in the Northern hemisphere 10 are 
inside and only 2 outside the Milky Way as seen with the naked 
eye. In the Southern hemisphere, out of 20 nebule there are 15 
inside and 5 outside the Milky Way; and of the 5 outsiders one 
is very close to it. 

Nebulous stars are so called because they are surrounded by a 
faint nebulosity, usually of a circular form, and sometimes several 
minutes in diameter. Hind remarks that the nebulosity is, in 
some cases, well defined, but in other cases quite the reverse. He 
also says that “the stars thus attended have nothing in their 
appearance to distinguish them from others entirely destitute of 
such appendages; nor does the nebulous matter in which they 
are situated offer the slightest indications of resolvability into 


P Month. Not., vol. xlviii. p. 391. 1888. 
VOL. III. G 
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stars with any telescopes hitherto constructed.” The following 
stars are instances of this kind :— 


No. Name. Dreyer. Cat. of R.A, 1890. Decl. 1890. 
1864. 
h. m, 8 fo) ’ 
I (OVO baa tee eoul|) BOSE 1183 | 5 30 ° 3 |" —= 5) 9-0 
2 CUOMO: iin goa auch SOOKE) I THO I Fy Axe) Bie: —'I 16-4 
3 45 Hl IV. Geminorum | 2393 1532 i Gee 7 +21 8-1 


No. 1 is a triple star, A 34, B 8, and C 11, dist. 1175” and 
Fig 66. 49”, the whole being involved in a large 
nebulous ving 3’ in diameter. 

No. 2 is a 23-mag. star, said to have 
been seen “involved in an immense nebu- 
lous atmosphere,” but later observations by 
more than one observer throw doubts on 


the accuracy of this statement. 


NEBULOUS STAR, ¢ oRIONIS. No, 3 is an 8%-mag. star, which, according 
Earl of Rosse. : : . 
¢ f ) to Sir J. Herschel, lies “exactly in the 


centre of an exactly round bright atmosphere 25” in diameter.” 


Fig. 67. 


NEBULOUS STAR, 45 HI Iv. GEMINORUM. (Rev. H. C. Key.) 
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The Rev. H. C. Key 4, who paid special attention to this object, 
described it as “a bright but somewhat nebulous star closely 
surrounded by a dark ring; this again by a luminous ring; then 
an interval much less luminous, and, finally, at some distance 
an exterior luminous ring,”—a description which accords well 
with the late Earl of Rosse’s, derived from his much more 
powerful telescope. 

Only with large telescopes can nebulous stars be scrutinised with 
any satisfactory result. 

Besides the clusters and nebule belonging to the foregoing 
classes, there are others for the most part of irregular form and 
large dimensions, which it is convenient to class by themselves. 
Under this head may be included the following :— 


Dreyer. Decl. 1890. 


/ 


ATL OUCANI Time cus 41-6 
TeMUlaueiannge.. 0. 56-6 
ZO WOO. aos Go 27:7 
exe) IDWSEROW 5 hon Sor Out 
(te eReNS) ane aipore «cae 6:5 
PIONS aoe ast ABS 45:2 
w Centauri... ... ... 44:3 
20 M Sagittarii ... ... 1-8 
8 M Sagittarili ... ... 22-6 
17 M Scuti Sobieskii 14-9 
27 M Vulpecule,.. ... 25:0 
Oey Lak Onzegine 355 con 33°9 


The remarks which follow in inverted commas are nearly all by 
Sir John Herschel, though an actual reference to that effect is not 
in every case given. 

No. 1 (47 Toucani) was described by Sir J. Herschel as 
superb globular cluster, immediately preceding the Nubecula Minor ; 
it is very visible to the naked eye, and one of the finest objects 


ifs 


a 


4 Month. Not., vol. xxviii. p. 154. March 1868. 
G 2 
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in the heavens. It consists of a very condensed spherical mass 
of stars, of a pale rose colour, concentrically enclosed in a much 
less condensed globe of white ones 15’ or 20’ in diameter.” In 
his account of this cluster Sir John remarked that he could not 


Fig. 68. 


(Sir J. Herschel.) 


Fig. 69 


(Larl of Rosse.) 
THE ‘‘CRAB”’ NEBULA IN TAURUS. 


remember a single elliptical nebula which is resolvable, all the 
resolvable clusters being more or less circular in their outlines. 
“ Between these 2 characters then (ellipticity of form and difficulty 
of resolution) there undoubtedly exists some physical connexion... . 
It deserves also to be noticed that in very elliptic nebulze which 
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have a spherical centre (as in 65 M), a resolvable or mottled 
character often distinguishes the central portion, while the 
branches exhibit nothing of the kind *.” 


Fig. 70. 


THE GREAT NEBULA IN ORION. (T'empel.) 
No. 2 is frequently called the “Crab Nebula in Taurus.’ It 
has an elliptic outline in mcst instruments, but in Lord Rosse’s 


r Results of Ast. Obs., p. 19. An exception to this rule is 1 M Tauri. 
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reflector “it is transformed into a closely-crowded cluster, with 
branches, streaming off from the oval boundary, like claws, so 
as to give it an appearance that in a measure justifies the name 
by which it is distinguished.” This is Sir J. Herschel’s para- 
phrase of the original observations of 1844, but by all accounts 
it is a veritable paraphrase because all the later Parsonstown 
observations seem to negative the existence of the “claws’.” It 
was the accidental discovery of this nebula in 1758, when he 


Fig. 71. 
South. 


th 
oo A | 


6th 


B 5th 


th th 
Cc 7 | 9 
North. 


THE TRAPEZiUM OF ORION, January 1866. (Huggins.) 


was following a comet, that led Messier to form his well-known 
Catalogue of Nebulz, practically the first of its kind, for Halley’s 
published in 1715 contained but 6 objects. 

No. 3 is the “Great Nebula in the sword-handle of Orion,” 
surrounding the multiple star @ in that constellation. It was 
mentioned by Cysatus of Lucerne as known to him in 1618, 
though often spoken of as discovered by Huyghens about the 
year 1656. “In its more prominent details may be traced some 


§ See Trans. Roy. Dub. Soc., New Ser., vol. ii. p. 47. 
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slight resemblance to the wing of a bird. In the brightest 
portion are 4 conspicuous stars forming a trapezium. The 
nebulosity in the immediate vicinity of these stars is flocculent, 
and of a greenish white tinge; about half a degree northward 
of the trapezium are 2 stars involved in a bright branching 
nebula of singular form, and southward is the star . Orionis, 
also situated in a nebula. Careful examination with powerful 
telescopes has traced out a continuity of nebulous light between 
the great nebula and both these objects, and there can be but 
little doubt that the nebulous region extends northwards as 
far as « in the belt of Orion, which is involved in a strong 
nebulosity, as well as several smaller stars in the immediate 
neighbourhood.” Secchi, in fact, says that the nebulous mass 
in Orion has, speaking roughly, a triangular outline with a 
base of about 4°, and a height of about 54°, reaching downwards 
from ¢ the apex (with a break, however, at c), almost as far 
as v'. The “Trapezium” of stars in this nebula deserves a few 
additional words on its own account. Four stars were long 
known. In 1826 W. Struve found a 5%, and four years later 
Sir J. Herschel a 6. Since then other stars have been seen 
with more or less certainty, and Huggins puts up the total 
number to g, as in the engraving on p. 66. Numerous observa- 
tions" by different astronomers, at different dates, and with 
instruments of widely different size and character, are only 
explicable on the supposition that most of the smaller stars of 
the Trapezium are variable. The 4 brightest stars are respec- 
tively of mags. 6, 7, 74, and 8. All the rest are much smaller. 
Much controversy has taken place respecting the existence of 
stars in the Trapezium beyond the familiar 6, and Burnham and 
other American observers have plainly asserted that no more 
than 6 exist which can be seen in any telescope smaller than 


t See Struve, Month. Not., vol. xvii. 
pp. 225-30, June 1857; W. C. Bond, 
Mem. Amer. Acad., vol. iii. New Series, 
p- 87; Sir J. Herschel, Results of Ast. 
Obs., pp. 25-32; Outlines of Ast., p. 650; 
Secchi, Month. Not., vol. xviii. p. 8, Nov. 
18573; G. P. Bond, ibid., vol. xxi. p. 203, 


May 1861; Liapounov, ibid., vol. xxiii. 
p- 228, May 1863; Washington Observa- 
tions, 1878, App. I., for various remarks 
on this nebula. 

u See for some of these Huggins’s 
paper on the subject in Month. Not., vol. 
Jan. 1866. 
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the Lick 36-inch*. The discordant opinions may however be 
reconcileable on the supposition that all the interior stars are 
variable. 

No. 4 (30 Doradis) is a singular nebula, faintly visible to the 
naked eye, situated within the limits of the Nubecula Major ; it 
was noticed by La Caille as resembling the nucleus of a comet, 
and is one of the most singular and extraordinary objects in the 
heavens. 


THE NEBULA 30 DoRADOS. (Sir J. Herschel.) 


No. 5 is a very large nebula surrounding the star 7 Argis, and 
occupying a space equal to about 5 times the area of the Moon. 
Sir J. Herschel, who carefully examined this object when he was 
at the Cape of Good Hope in 1833 and following years, said that 
“viewed with an 18-inch reflector no part of this strange object 
shows any sign of resolution into stars, nor in the brightest and 
most condensed portion, adjacent to the singular oval vacancy in 
the middle of the figure, is there any of that curdled appearance, 
or that tendency to break up into bright knots with intervening 


* Month. Not., vol. xlix. p. 352. April 1889. 
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darker portions, which characterise the nebula of Orion, and 
indicate its resolvability. ... . It is not easy for language to 
convey a full impression of the beauty and sublimity of the 
spectacle which this nebula offers, as it enters the field of the 
telescope (fixed in R.A.) by the diurnal motion, ushered in as it 
is by so glorious and innumerable a procession of stars, to which 
it forms a sort of climax’.’ Some recent observations on a 


1S, Y/R 


= Z = 


HE NEBULA SURROUNDING 7 AkGOS. (Sir J. Herschel.) 


point of great importance concerning this nebula will be alluded 
to hereafter. 

No. 6. The cluster surrounding « Crucis was described by Sir 
J. Herschel as one of the most beautiful objects of its class: it 
consists of about 110 stars from the 7** magnitude downwards, 
8 of the more conspicuous of them being coloured various shades 
of red, green, and blue. The accompanying plate is the result 
of observations made by Mr. H. C. Russell at Sydney, N.S. W., 
in March and April 1872. The lines on the edges of the en- 


y Sir J. Herschel, Outlines of Ast., p. 652; see also Results of Ast. Obs., pp. 
32-47. 
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graving represents scales of distance reckoned from the principal 
star. Mr. Russell remarks that “many of the stars have 
drifted” since the drawing by Sir J. Herschel was made, and he 
has seen 25 stars not noted by Herschel, although using a 
smaller telescope than the Cape one. “The colours of this 
cluster are very beautiful, and fully justify Herschel’s remark 
that it looks like a ‘superb piece of fancy jewellery”. ” 

No. 7 (@ Centauri) is visible to the naked eye, and resembles 
a tail-less comet: its brilliancy is about equal to that of a 43- 
magnitude star, but, “ viewed in a powerful telescope, it appears 
as a globe of fully 20’ in diameter, very gradually increasing in 
brightness to the centre, and composed of innumerable stars of 
the 13 and 15 magnitudes®.” 

No. 8 (20 M Sagittarii) is the chief member of an important 
group of nebule. “One of them [1991 h] is singularly trifid, 
consisting of 3 bright and irregularly formed nebulous masses, 
graduating away insensibly externally, but coming up to a great 
intensity of light at their interior edges, where they enclose and ~ 
surround a sort of three-forked rift or vacant area, abruptly and 
uncouthly crooked, and quite void of nebulous light. A beau- 
tiful triple star is situated precisely on the edge of one of these 
nebulous masses, just where the interior vacancy forks out into 
two channels ?.” 

No. 9 (8 M Sagittarii). “A collection of nebulous folds and 
masses, surrounding and including a number of oval dark 
vacancies, and in one place coming up to so great a degree of 
brightness as to offer the appearance of an elongated nucleus. 
Superposed upon this nebula, and extending in one direction 
beyond its area, is a fine and rich cluster of scattered stars, 
which seem to have no connexion with it, as the nebula does 
not, as in the region of Orion, show any tendency to congregate 
about the stars*”” Webb describes this as a “splendid galaxy 
object visible to naked eye.” 


% Month. Not., vol. xxxiii. p. 66, Dec. > Sir J. Herschel, Outlines of Ast., 
1872. p. 653- 
a Sir J. Herschel, Outlines of Ast., p. ° Outlines of Ast., p. 654. 


637; see also Results of Ast. Obs., p. 21. 
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* Month. Not., vol. xxxiii. p. 66, Dee,» Sir J. Herschel, Outlines af Ast., 
1872. p. 653. 
* fir J. Herschel, Outlines of Ast., p. * Outlines of Aat., p. 654. 
637; see also Results of Ast. Obs, p. 27. 
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No. 10 is frequently but not very judiciously termed the 
“ Horse-shoe nebula” from a certain peculiarity in its form: this 
name, however, can only be ap- 
plied to the most prominent por- Fig. 75. 
tion, for there is an important 
outlier; and when this is seen, 
and also the bright lens-like band 
which unites it with the principal 
mass, the whole object resembles 
a pair of capital Greek omegas 
connected at their bases. In 
ordinary telescopes the outline 
resembles that of a swan minus 
its legs! Huggins finds it to be 


THE NEBULA 17 M CLYPEI SOBIESKII. 
(Chambers. ) 


gaseous. 

Holden has investigated with 
much care and detail the history of this nebula between 1833 
and 1875 as recorded in numerous drawings by Sir J. Herschel, 
Lamont, Mason, Lassell, Trouvelot and himself. As a final result 
he concludes that “the drawings, whether taken as a whole, or 
considered according to their relative importance, show that the 
‘Horse-shoe’ has moved with reference to the stars [in the 
nebula], while the Messierian streak has not moved; and that, 
therefore, we have evidences of a change going on in the nebula. 
This may be a veritable change in the structure of the nebula 
itself, such as was suspected by Schroter, confirmed by O. Struve, 
and again confirmed by myself in the nebula of Orion; or it 
may be the bodily shifting of the whole nebula in space, in 
some plane inclined to the line of sight*.” 

No. 11 is a curious object near the 5'-magnitude star 14 Vul- 
peculee ; it is shaped like a double-headed shot, or dumb-bell, 
and is usually known as the “Dumb-bell” nebula. In a small 
telescope it appears like two roundish nebulosities, in contact 

4 American Journ. Arts and Sc., 3rd looked up by the possessors of large tele- 
Ser., vol. xii. p. 360. June 1876. Swift scopes. (Sidereal Messenger, vol. iv. 


has given a sketch and some descriptive p. 38. March 1885.) 
notes on this nebula which deserve to be 
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the one with the other, or nearly so. Sir J. Herschel saw it 


Fig. 76. 


HE ‘f DUMB-BELL” NEBULA IN VULPECULA. (Smyth.) 


No Be 
Fig. 77. 


THE ‘‘DUMB-BELL” NEBULA IN VULPECULA, (Sir J. Herschel.) 


with “an elliptical outline of faint light enclosing the two chief 
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masses,” but Lord Rosse’s reflectors materially change the ap- 
pearance of the object: his 3-ft. reflector destroys the regular 
elliptic outline seen by Sir J. Herschel, and his 6-ft. instru- 


Fig. 78. 


THE ‘* DUMB-BELL’’ NEBULA IN VULPECULA. 


(Earl of Rosse: 3-ft. Reflector.) 


ment makes the general outline to resemble that of a chemical 
retort, and reveals many stars. The history of the successive 
stages in the observation of this nebula affords a striking 
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comment on the “Nebular Hypothesis,’ which was so much 
under discussion a few years ago. 

No. 12 (4618 H Cygni). “A most wonderful phenomenon. A 
very large space, 20’ or 30’ broad in P.D. and 1™ or 2™ in R.A., 
full of nebula and stars mixed. The nebula is decidedly at- 
tached to the stars, awd is as decidedly not stellar. It forms 
irregular lacework marked out by stars, but some parts are 
decidedly nebulous, wherein no stars can be seen.” 

In the Southern hemisphere, and not far from the Pole, are 
the Magellanic clouds, or Nubecule Major and Minor, so called 


Fig. 79. 


THE ‘‘DUMB-BELL” NEBULA IN VULPEOULA ®. 
(Earl of Rosse: 6-ft. Reflector.) 

from their cloud-like appearance. The former is situated in the 
constellation Dorado, and the latter in Toucan. They are of a 
somewhat oval shape, and are both visible to the naked eye 
when the Moon is not shining; but the smaller disappears in 
strong moon-light. Sir J. Herschel, when at the Cape, examined 
these remarkable objects with his large telescope, and described 
them as consisting of swarms of stars, clusters, and nebule of 
every description. The larger one covers an area of about 42 
square degrees, and the smaller of 10 square degrees, 

© This illustration (from PAil. Trans., the illustration in Phil. Trans., vol. cli. 


vol. exl.) is described by Dreyer as “out- is “ very good and agrees well with those 
rageous.” On the other hand, he says that — of other observers.” 
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The nebulze are very far from being uniformly distributed in 
the heavens, but congregate especially in a zone crossing at 
right angles the Milky Way. They are exceedingly abundant 
in the constellation Virgo. Sir J. Herschel’s Catalogue of 1864 
contains 5079 of these objects, which are thus distributed 
through the different hours of R.A.:— 


Ouelourse see eet lee: XII Hour... ... 686 Neb. 
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SVU ies) ce) Reo Aine XCKSSEE eerie, © Ol,» 
1D.S Seema. 1S) >,.0.4 asst, aaah eR mooi 
GT ee ce eee OAs > OATIE  Gon ee. WU eh ona 
DG os AON XOX Dit ee ame ets. 2103" 5, 


On the distribution of the nebule‘, Guillemin remarks as 
follows :— 

“This is very unequal in the Northern hemisphere, and in 
those parts of the Southern one visible in the Northern tem- 
perate zone. The greatest number is found in a zone which 
scarcely embraces the eighth part of the heavens. The con- 
stellations Leo, Ursa Major, Camelopardus, Draco, Bootes, Coma 
Berenices, and Canes Venatici, but principally Virgo, form this 
zone, which extends as far as the middle of Centaurus: it is 
known under the name of the nebulous region of Virgo. Nearly 
at the opposite pole of the sky, another agglomeration of nebulze 
embraces Andromeda, Pegasus, and Pisces, and extends lower 
than the first-named constellation into the Southern heavens. 

“Tt is noteworthy that the regions nearest the Milky Way are 
the poorest in nebulze, whilst the two richest regions lie at the 
two poles of that great belt in which the stars are so numerous 
and condensed. The nebulee are more uniformly spread over 
the zone which surrounds the South Pole; they are at the same 


f Readers interested in this matter R.A. Proctor in Month. Not., vol. xxix. 
should study an elaborate paper by C.  p. 357 (Oct. 1869); and by S. Waters 
Abbe in Month. Not., vol. xxvii. p. 257 in Month. Not., vol. xxxiii. p. 558 
(May 1867), followed by others by (Oct. 1873). 


96 The Starry Heavens. [Boox XIV. 


time much less numerous. On the other hand, there are two 
magnificent regions there, which alone contain nearly 400 
nebule and star-clusters 8.” 

In connection with the distribution of the nebule it may here 
be mentioned that almost all the nebule indicated by the spec- 
troscope to be gaseous are situated either within or on the 
borders of the Milky Way, whilst in the regions near the poles 
of the Milky Way such nebule are wanting, though of other 
nebulz there is no lack there. These facts may hereafter prove 
to be of great significance. 

The first who paid much attention to clusters and nebule was 
the French astronomer Messier, who formed the well-known and 
important, though small Catalogue. the constituents of which are 
still distinguished by his initial—M. After him came Sir W. 
Herschel, who classified the nebule which he observed in the 
following way :— 

I. “ Bright nebule ”’—288 objects. 

II. “ Faint nebule ”—gog objects. 
III. ‘‘ Very faint nebulw ”—984 objects. 
IV. “Planetary nebule, stars with bars, milky chevelures, short rays, 

remarkable shapes,” &c.—79 objects. 

V. ‘“ Very large nebule ”—52 objects. 

VI. “ Very compressed rich clusters ”—42 objects. 
VII. ‘‘ Pretty much compressed clusters ”—67 objects. 
VIIL. “ Coarsely scattered clusters ”’—88 objects. 
Grand total :—2509. 

Objects catalogued by this observer are usually indicated by 
the symbol I, with the number of the class in Roman e¢apitals ; 
thus :—33 Hi VI. Persei. References to Sir John Herschel’s 
Catalogue of 1833, and his Cape extension of it, are indicated 
by the letter “h” with the number prefixed. For Sir John 
Herschel’s combination Catalogue of 1864, “H” has been taken 
as the designating letter in this volume. A large and important 
reconstruction of that Catalogue was published by Dreyer in 
1888", and there can be no doubt that this (which contains 7840 
objects) will be the standard Catalogue for many years to come. 

The other observers who must be cited as having devoted 


& The Heavens, Eng. ed., p. 395. h Mem. R.A.S., vol. xlix. 
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much attention to nebule and clusters are the late Earl of Rosse 
and Dreyer in Ireland, and MM. D’Arrest, Schonfeld, Schultz 
and Stéphan on the Continent. The late Earl of Rosse laid 
before the Royal Society, in 1861, a large and valuable Cata- 
logue of 989 nebulz observed by himself at Parsonstown:; and 
his son, the present Earl, has developed his father’s efforts by 
observations since brought together in a valuable and important 
catalogue communicated in 1878 to the Royal Dublin Society *. 
Some further information respecting the work done of late 
years in this branch of sidereal astronomy may be gleaned from 
the list of Catalogues}. 

The following abbreviations relate to words which were made 
special use of by Sir J. Herschel in his Catalogues of Nebulee, 
and as they have been adopted by various observers writing in 
various languages, a statement of Sir John’s terminology will 
frequently be found useful ™ :— 


ab about. diffic difficult. 

alm almost. dif diffused. 

am among. dist distance, distant. 
app appended. def defined. 

att attached. E extended. 

B bright. e extremely. 

b brighter. ee excessively. 

bet between. er easily resolveable. 
biN  bi-nuclear. exc excentric. 

bn brightest towards the North side. F faint. 

bs brightest towards the South side. if following. 


bp brightest towardsthe preceding side. | ¢ gradually. 
bf brightest towards the followingside. | gr — group. 


C compressed, inv involved. 

¢ considerably. i irregular. 

co coarse, Coarsely. iF irregular Figure. 

com cometic. L silarge. 

cont in contact. 1 long, or little. 

cl cluster. M in the middle. 

D double. m much. 

d diameter. mm mixed magnitudes. 
i Phil. Trans., vol. cli. p. 681. cluded a few words which are of limited 
k Scientifie Transactions, Roy. Dublin applicability, and I have varied tbe order 

Soc., New Ser., vol. ii. 1880. a little in some cases to facilitate refer- 
1 See vol. ii. p. 500. ence. These designations were first given 


m This table has been taken from his in Sir J. Herschel’s 1833 Catalogue. 
General Catalogue, p. 11, but I have ex- (Phil. Trans., vol. exxiii. p. 359-) 
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milky nebulosity. 

nucleus, or to a nucleus. 

nebula. 

near. 

North. 

north preceding. 

north following. 

poor. 

pretty (before F, B, L, S, &c.); 
otherwise, it means preceding, 

pretty gradually. 

pretty much. 

pretty suddenly. 

angle of position. 

round. 

exactly round. 

rich, 

resolvable, barely (mottled as if 
with stars). 

partially resolved—same stars vi- 
sible. 

well resolved—clearly seen to con- 
sist of stars. 

small. 

smaller. 

south, suddenly. 

south preceding. 

south following. 

stars. 

scattered. 


sev 
susp 
sh 
stell 
Sw 
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several. 
suspected. 
shaped. 
stellar. 
sweep. 


tri-N tri-nuclear. 


trap 


©oe 


st.9.. 


st. 9. 


trapezium. 

very. 

very exceedingly. 

moon above the horizon. 

moon very bright. 

star. 

a star of the 10% magnitude. 

double star. 

triple star. 

a remarkable object. 

very much so. 

a magnificent or otherwise exceed- 
ingly interesting object. 

doubtful. 

very doubtful either as to accuracy 
of place or reality of existence. 

Dunlop; or forms a triangle with. 

globular cluster. 

planetary nebula. 

annular nebula. 

.stars from the g'® (or other) mag- 
nitude downwards. 


..13 stars from the 9*® down to the 


13°. magnitude. 


Sir J. Herschel adopted the following scales of brightness, 


size and form :— 


1. Excessively faint excessively small ; 
2. Very faint very small 
3. Faint small 
4. Considerably faint considerably small 
5. Pretty faint pretty small 
6. Pretty bright pretty large 
7. Considerably bright considerably large 
8. Bright large 
g. Very bright very large 

10. Excessively bright excessively large 


3” to 4” diam. 
10” to 12” diam. 


20” to 30” diam. 
50” to 60” diam. 
3’ to 4’ diam. 


8’ to 10’ diam. 
20’ and upwards. 


On this Dreyer remarks:—“In estimating clusters of well- 
separated and scattered stars a wider acceptation must be 
understood, so that, e.g. a cluster of 1’ in extent would be very 


small, and one of 15’ or 20’ large. 
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CHARTER Y, 


VARIABLE NEBUL&. 


Variable Nebula in Tawrus.— Observations by Hind.—Variable Nebula in Scorpio.— 
Observations by Pogson and others.—Notes of observations on the other Nebule 
suspected to be variable.—The controversy respecting the nebula surrounding 


n Argas. 


URIOUS and interesting as are those stars which undergo 
periodical changes of brilliancy, it seemed at one time not 
unlikely that we should have to accept the idea that they do not 
stand alone, but that variations sometimes occur in the light of 
nebulze more or less analogous in character to those already 
recognised in the case of numerous single stars. Subsequent 
consideration of the available evidence, however, leaves the 
matter in great doubt, and it cannot be said that any periodical 
changes have yet been proved in the case of nebule*. So much 
as is known on the subject will however now be set out. 

The following is a summary of a communication by Hind. 
On Oct. 11, 1852, that observer discovered, at the Regent’s Park 
Observatory, a small nebula about 1’ in diameter, with a central 
condensation of light. Its position (reduced to 1860) was R.A. 
4 13™ 478, and Decl.+19° 11°2’, and therefore it was in the 
constellation Taurus, about 13° distant from e. 

From 1852 to 1856 a star of the rot magnitude almost 
touched the uf edge of the nebula; this star was first noticed 
on the night of the discovery of the nebula, and from the fact 
that it had escaped observation on many previous occasions when 


2 See on this subject as a whole an important paper by Dreyer, Month. Not., 
vol. xlvii. p. 412. May 1887. 
H 2 
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the same locality had been under examination, Hind was induced 
to suspect its variability—a suspicion which eventually was 
shown to be well-founded, as the star afterwards dwindled down 
to the 12" mag. But the most singular thing remains to be told: 
namely, that on Oct. 3, 1861, D’Arrest, of Copenhagen, found 
that the xebula had totally vanished. This statement was not 
credited at the time on account of its apparent improbability, 
notwithstanding the known reputation of the observer who 
made it; and it was assumed, too hastily, that some error of 
observation had crept in, though D’Arrest’s good faith was not 
at all questioned. Let it be noted, moreover, that a small nebula 
4 preceding Hind’s was seen in 1868 by O. Struve, was verified 
by D’Arrest shortly afterwards, and has now disappeared. 

On Jan. 26, 1862, Le Verrier turned the large equatorial of 
the Paris Observatory (of 12°4 inches aperture) on the place of 
the nebula; not a single trace, however, could be obtained of it 
either by Le Verrier or by his assistant, Chacornac, and on the 
following night Secchi, at Rome, was similarly unsuccessful ; 
thus was confirmed beyond a doubt the statement of D’Arrest. 
Chacornac, whilst engaged in 1854 in forming a chart of the 
stars in the neighbourhood of the nebula, saw it, but in going 
over the locality again in 1858, with a much more powerful 
instrument, he did not see it, though the reason why he did not 
announce the disappearance is not known. 

Hence Hind infers that the disappearance of the nebula took 
place either during 1856 or during the following year. He 
further remarks: “ How the variability of a nebula and a star 
closely adjacent is to be explained, it is not easy to say in the 
actual state of our knowledge of the constitution of the sidereal 
universe. A dense but invisible body of immense extent inter- 
posing between the Earth and them might produce effects which 
would accord with those observed ; yet it appears more natural 
to conclude that there is some intimate connexion between the 
star and the nebula upon which alternations of visibility and 
invisibility of the latter may depend. If it be allowable to 
suppose that a nebula can shine by light reflected from a star, 
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then the waning of the latter might account for the apparent 
extinction of the former ; but in this case it is hardly possible to 
conceive that the nebula can have a stellar constitution ».” 

On Dee. 29, 1861, the nebula was again seen in the 15-inch 
refractor at Pulkova, and by March 22, 1862, it had so far in- 
creased in brightness as to bear a faint illumination. But on 
Dec. 12, 1863, Hind and Talmage carefully looked for it with 
the telescope with which it was originally observed, and failed 
to establish any trace of its visibility. The telescope in .ques- 
tion (Mr. Bishop’s) has only half the aperture of the one at 
Pulkova. 

It is satisfactory to know that the preceding instance does not 
altogether stand alone, but that something at least analogous is 
on record. In the autumn of 1860 Mr. N. Pogson, then assistant 
at the Hartwell Observatory, and now Director of the Madras 
Observatory, communicated to the Royal Astronomical Society 
a paper, of which the following is the substance. 

The 80% object in Messier’s Catalogue of Nebule, although 
described as a compressed cluster, had always presented to 
Pogson the appearance of a well-defined nebula, and as it was 
in the same field of view with R and 8 Scorpii, had frequently 
come under his notice. On May 28, 1860, when seeking for 
these two variables, neither of which was then visible, his 
attention was arrested by the startling fact, that a star of about 
the 7'* mag. was in the place previously occupied by the nebula. 
The power used was 118 on the Hartwell equatorial; and so 
recently as May g (the last night on which R Scorpii was visible) 
Pogson saw the nebula, and is positive that it appeared exactly 
the same as usual, without anything stellar about it, the self- 
same instrument and power being employed. On June Io, with 
a power of 66, the stellar appearance had nearly vanished, but 
the cluster still shone with unusual brilliancy, and with a 
marked central condensation. Pogson’s remarkable observations 


b Letter in the Times, Feb. 4, 1862. D’Arrest’s paper in Ast. Nach., vol. lvii. 
See a further communication in Month. No. 1366, June 26, 1862. 
Not., vol. xxiv. p. 65, Jan. 1864, and 
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were fully confirmed by the independent testimony of E. Luther 
and Auwers*®. The last-named observer first saw the star on 
May 21, 18604. 

Pogson concludes with the following remarks :—“It is therefore 
incontestably proved, upon the evidence of three witnesses, that 
between May g and June 10 [1860] the cluster known as 80 
Messier changed apparently from a pale cometary-looking object 
to a well-defined star, fully of the 7 magnitude, and then re- 
‘turned to its usual and original appearance, It seems to me 
absurd to attribute this phenomenon to actual change in the 
cluster itself, but it is very strange if a new variable star, the 
third in the same field of view, should be situated between us 
and the centre of the cluster. Should such be the true explana- 
tion, the midway variable star must be similar in nature, but of 
greater range, than Mr. Hind’s wonderful U Geminorum. The 
cluster should be closely watched °.” 

On June 1, 1869, Schonfeld thought he saw some trace of the 
star, but no further information is on record. I looked for it 
but failed to see it on July 29, 1885, with a 6-inch refractor. 

On Sept. 1, 1859, H. P. Tuttle discovered a nebula in Draco 
(D. 6643, Position for 1890, R.A. 18" 22™ 448, Decl.+74° 31:2’), 
which D’Arrest and others stated to be so bright as to make it 
inexplicable how it should have escaped the notice of Sir W. and 
Sir J. Herschel, if it had always been of uniform brilliancy. 
D’Arrest described this nebula as oval, 2’ long and 1’ 20” broad. 
Dreyer thinks that this nebula ought not to be included here, on 
the ground that its having escaped the notice of the Herschels 
proves very little, because neither of those 2 astronomers paid 
much attention to the North Polar regions of the heavens. 

On Oct. 19, 1859, Tempel observed in Taurus an object which 
he took to be a new telescopic comet. The next evening, how- 
ever, finding it still in the same position, he was able to determine 
that it was not a comet, but a nebula‘. On Dec. 31, 1860, it 


© Ast. Nach., vol. liii. No. 1267. July © Month. Not., vol. xxi. p. 32. Nov. 
1860, 1860. 

d Ast, Nach., vol. cxiv. No. 2715. Ast. Nach., vol. liv. No. 1290. Jan. 
March 6, 1886. Io, 1861. 
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was seen again by Tempel and Pape, though with some difficulty. 
Auwers, who has also seen it, describes it as triangular in form, 
and 15’ in extent, but he thinks that it might have escaped 
notice owing to its proximity to a bright star—Merope, one of 
the Pleiades. 
Feb. 25, 1875, saw this nebula very clearly, and was much 
surprised at its size. He noted it to extend from the star 
Merope, beyond Electra and as far as Celeeno’. It may be added 
that Hind states that he has often suspected nebulosity about 
some of the smaller outlying stars of the Pleiades. The position of 
this nebula (which is 1435 D.) is R.A. 3 39™ 38°, and Deel. + 23° 
25:5’ (1890). 

On October 19, 1855, Chacornac discovered a nebula also in 
Taurus, which had not been previously observed. This object, 
which is D. 1988, Position for 1890, R.A. 52 30™ 51%, Deel. 
+21 6°4’, was so conspicuous that he felt some difficulty in 


Schiaparelli, at Milan, trying a new telescope on 


Its variability seems not clearly established. 


understanding how it could have escaped earlier notice if it had 
always possessed the same brilliancy™. Dreyer however states, 
on the authority of Tempel, that this nebula is a myth; that is 
to say, that it arose from a false image of the star in Chacornac’s 
telescope. 

The foregoing observations may be said to have relation to 
objects of small size, but there are some slight grounds for the 
opinion that there is one example of a large and important nebula 
having undergone changes of form. The great nebula in Argo, 
when observed by Sir J. Herschel in 1838, contained within its 
area a vacuity of considerable size. The star , then of the 1** 
magnitude, was situated in the most dense part of the nebula, 
and was completely encompassed by nebulous matter. In 1863, 
according to Abbott of Hobart-Town, the star, which had 


& Ast. Nach., vol. lxxxvi. No. 2045, 
July ro, 1875. A translation appears in 
Ast. Reg., vol. xiii. p. 194, Aug. 1875. 
Further observations by Tempel, together 
with a lithograph, will be found in Month. 
Not., vol. xl. p. 622, 1880. It is to be 
noted however that according to Tempel’s 


sketch the nebula trends away to the S. 
quite in the opposite direction to Electra 
and Celeno, and therefore Tempel is in 
conflict with Schiaparelli. Tempel how- 
ever was a very careful artist. 

h Bulletin Meéteorologique, April 28, 
1863. 
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dwindled down to the 6% magnitude (a matter already alluded 
to:), was entirely free from nebulosity. This observer also stated * 
that the outline of the vacuity was materially different from the 
representation given by Herschel. Mr. E. B. Powell, of Madras, 
confirmed these remarks generally, but also stated that the 
nebula as a whole had varied much in brilliancy during the time 
it had been under his notice '. 

Consequent on the publication of Abbott’s several communica- 
tions, Capt. J. Herschel in India and Dr. Gould at Cordoba in 
South America directed their attention to this nebula in 1868 
and following years. Capt. Herschel’s own observations were 
compared by himself™, by Sir J. Herschel”, by Sir G. B. Airy °, 
and Mr. Lassell with Sir John Herschel’s observations at the 
Cape in 1834, &e., and with Abbott's comments thereon, and the 
general opinion of astronomers may be gathered from the Report 
of the Council of the Royal Astronomical Society of 1872, where 
Dr. Gould’s words are quoted with evident approval?. That 
observer had stated that he was strongly impressed “ with the 
conviction that the alleged change is altogether imaginary,” and 
astronomers are now agreed to pass an unfavourable opinion on 
Mr. Abbott’s assertions, The most recent detailed observations 
of this nebula are due to C. E. Peek, who carefully studied it in 
November and December, 1882, with a 6-inch refractor. He thus 
summarises his conclusions: “I am aware that recent observers 
have described and delineated it as completely changed since the 
days of Sir John Herschel; but so far as I was able to perceive, 
its details agree in a remarkable manner with his plate*.” 


i See p. 88, ante. n Month. Not., vol. xxix. p. 84, Jan. 
k Month. Not., vol. xxi. p. 230, June 1869; vol. xxxi. p. 228, June 1871. 
1861; vol. xxiv. p. 5, Nov. 18633 vol. ° Month. Not., vol. xxxi. p. 233, June 


xxv. p. Ig2, April 1865; vol. xxviii. 1871. 
p. 200, May 1868; and vol. xxxi. p. 226, P Month. Not., vol. xxxii. p. 178, Feb. 
June 1871. Sir J. Herschel’s earliest 1872. 


comment on Abbott's statements will be 4 See, for instance, a memorandum by 

found in vol. xxviii. p. 225, June 1868. Proctor in Month. Not., vol. xxxii. p. 62, 
1 Month, Not., vol. xxiv. p. i71, May Dec. 1871. 

1864. * Astronomical Observations, 1882-85, 


m Month. Not., vol. xxix. p. 82, Jan. by C. E. Peek. 4to. Lond. 1886. 
1869. 
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CHAPTER VI. 


THE MILKY WAY a, 


Its course amongst the stars described by Sir J. Herschel— The “ Coal Sack” in the 
Southern Hemisphere.—Remarks by Sir W. Herschel as to the prodigious 
number of stars in the Milky Way.—Computation by Sir J. Herschel of the 
total number of stars visible in an 18-inch veflector.—Terms applied to the 
Milky Way by the Greeks. By the Romans.—By our ancestors. 


OREMOST amongst the clusters of stars which we see in 

the heavens stands the Milky Way, which has pre- 

eminently occupied the attention of philosophers from the 
earliest ages of antiquity. 

The course of the Milky Way amongst the constellations is 
well sketched by Sir J. Herschel, whose description I shall give, 
with a few verbal alterations”. 

Neglecting occasional deviations, and following the line of its 
greatest brightness as well as its varying breadth and intensity 
will permit, its course conforms nearly to that of a great cirele 
inclined at an angle of about 63° to the equinoctial, and cutting 
that circle in R.A. 6" 47™, and 18 47™; so that its Northern 
and Southern poles respectively are situated in R.A. 125 47™, 
Decl. N. 27° and R.A. of 47™, Decl. S. 27°. Throughout the 
region where it is so remarkably subdivided this great circle 
holds an intermediate situation between the two great streams ; 
with a nearer approximation, however, to the brighter and con- 
tinuous stream than to the fainter and interrupted one. If 

a An extremely interesting article on Parsonstown, presented to the Royal 
the Milky Way by J. C. Houzeau will Astronomical Society in 1889 a very 
be found in the Annuaire de lV Obser- beautiful and elaborate series of drawings 


vatoive de Bruxelles, 1880, p. 233. Mr. of the Milky Way which deserve notice. 
Béddicker, Lord Rosse’s assistant at » Outlines of Ast., p. 569. 
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we trace its course in order of Right Ascension, we find it 
traversing the constellation Cassiopeia, its brighter part passing 
about 2° North of the star 6 of that constellation, ¢.¢. in about 
62° of North Declination. Passing thence between y and « 
Cassiopeize, it sends off a branch to the south-preceding side, 
towards a Persei, very conspicuous as far as that star, prolonged 
faintly towards « of the same constellation, and possibly trace- 
able towards the Hyades and Pleiades as remote outliers. The 
main stream, however (which is here very faint), passes on 
through Auriga, over the 3 remarkable stars «, G 7 of that 
constellation preceding Capella (a Aurigze), and called the Heedi, 
between the feet of Gemini and the horns of the Bull (where it 
intersects the ecliptic, nearly in the solstitial colure), and thence 
over the club of Orion to the neck of Monoceros, intersecting 
the equinoctial in R.A. 6" 54™. Up to this point, from the 
offset in Perseus, its light is feeble and indefinite, but thence- 
forward it receives a gradual accession of brightness, and when 
it passes through the shoulder of Monoceros, and over the head 
of Canis Major, it presents a broad, moderately bright, very 
uniform, and, to the naked eye, slender stream up to the point 
where it enters the prow of the ship Argo, nearly in the 
Southern Tropic. Here it again subdivides (about the star m 
Puppis), sending off a narrow and winding branch on the pre- 
ceding side as far as y Argts, where it terminates abruptly. 
The main stream pursues its southward course to the 33" 
parallel of South Declination, where it diffuses itself broadly 
and again subdivides, opening out into a wide fan-like expanse, 
nearly 20° in breadth, formed of interlacing branches, all of which 
terminate abruptly, in a line drawn nearly through A and y Argis. 

At this place the continuity of the Milky Way is interrupted 
by a wide gap, and when it recommences on the opposite side 
it is by a somewhat similar fan-shaped assemblage of branches 
which converge upon the bright star 7 Argis. Thence it crosses 
the hind feet of the Centaur, forming a curious and sharply- 
defined semi-circular concavity of small radius, and enters the 
Cross by a very bright neck or isthmus not more than 3° or 4° 
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in breadth—this is the narrowest portion of the Milky Way. 
After this it immediately expands into a broad and bright mass, 
enclosing the stars a and 8 Crucis, and 8 Centauri, and ex- 
tending almost up to a of the latter constellation. In the midst 
of this bright mass, surrounded by it on all sides, and occupying 
about half its breadth, occurs a singular dark pear-shaped 
vacancy, so conspicuous and remarkable as to attract the notice 
of the most superficial gazer, and to have acquired, amongst the 
early Southern navigators, the uncouth but expressive appella- 
tion of the “Coal Sack.” In this vacancy, which is about 8° in 
length and 5° in breadth, only one very small star visible to the 
naked eye occurs, though it is far from devoid of telescopic 
stars, so that its striking blackness is simply due to the effect 
of contrast with the brilliant ground with which it is on all 
sides surrounded. This is the place of the nearest approach of 
the Milky Way to the South Pole. Throughout all this region 
its brightness is very striking, and when compared with that of 
its more Northern course, already traced, conveys strongly the 
impression of greater proximity, and would almost lead to a 
belief that our situation as spectators is separated on all sides 
by a considerable interval from the dense body of stars com- 
posing the Galaxy, which in this view of the subject would 
come to be considered as a flat ring of immense and irregular 
breadth and thickness, within which we are eccentrically situ- 
ated, nearer to the Southern than to the Northern part of its 
circuit. 

At a Centauri the Milky Way again subdivides, sending off 
a great branch of nearly half its breadth, but which thins off 
rapidly at an angle of about 20° with its general direction 
towards the preceding side to 7 and d@ Lupi, beyond which it 
loses itself in a narrow and faint streamlet. The main stream 
passes on, increasing in breadth to y Normz, where it makes an 
abrupt elbow, and again subdivides into one principal and con- 
tinuous stream of very irregular breadth and brightness on the 
following side, and a complicated system of interlaced streaks 
and masses on the preceding, which covers the tail of Scorpio, 
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and terminates in a vast and faint effusion over the whole 
extensive region occupied by the preceding leg of Ophiuchus, 
extending Northwards to a parallel of 13° of South Declination, 
beyond which it cannot be traced, a wide interval of 14°, free 
from all appearance of nebulous light, separating it from the 
great branch on the North side of the equinoctial, of which it is 
usually represented as a continuation. 

Returning to the point of separation of this great branch from 
the main stream, let us now pursue the course of the latter. 
Making an abrupt bend to the following side, it passes over the 
stars . Are, @ and » Scorpii, and y Telescopii to y Sagittarii, when 
it suddenly collects into a vivid oval mass about 6° in length and 
4 in breadth, so excessively rich in stars that a very moderate 
calculation makes their number exceed 100,000. Northward of 
this mass this stream crosses the ecliptic in longitude about 
276°, and proceeding along the bow of Sagittarius into Antinoiis, 
has its course rippled by 3 deep concavities, separated from 
each other by remarkable protuberances, of which the larger 
and brighter (situated between Flamsteed’s stars 3:and 6 Aquilz) 
forms the most conspicuous patch in the southern portion of the 
Milky Way visible in our latitudes. 

Crossing the equinoctial at the 19 hour of Right Ascension, 
it next runs in an irregular, patchy, and winding stream 
through Aquila, Sagitta, and Vulpecula, up to Cygnus; at « of 
which constellation its continuity is interrupted, and a very 
confused and irregular region commences, marked by a broad 
dark vacuity, not unlike the Southern “Coal Sack,” occupying 
the space between «, a, and y Cygni, which serves as a kind of 
centre for the divergence of 3 great streams: one which I have 
already traced; a 2"4, the continuation of the 1 (across the 
interval) from a Cygni Northward, between Lacerta and the 
head of Cepheus to the point in Cassiopeia whence we set out; 
and a 3"! branching off from y Cygni, very vivid and con- 
spicuous, running off in a Southern direction through 8 Cygni 
and s Aquil, almost to the equinoctial, when it loses itself in 
a region thinly sprinkled with stars, where in some maps the 
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modern constellation Taurus Poniatowskii is placed. This is 
the branch which, if continued across the equinoctial, might be 
supposed to unite with the great Southern effusion in Ophiu- 
chus, already noticed. A considerable offset, or protuberant 
appendage, is also thrown off by the Northern stream from the 
head of Cepheus directly towards the Pole, occupying the 
greater part of the quartile formed by a, f, 1, and 6 of that 
constellation. 

It is impossible to give any idea of the enormous number of 
stars in the Milky Way, but Sir W. Herschel recorded some 
facts that will assist us. That observer stated that on one 
occasion he estimated that 116,000 stars passed through the field 
of his telescope in + hour’; and again that on Aug. 22, 1792, 
he saw 258,000 stars pass in 41". The surprising character 
of this result will be more adequately appreciated when com- 
pared with the number of stars that are visible to the naked 
eye. The common estimation gives between 3000 and 4000, 
though Struve augments the number to 6000 for persons of very 
acute vision °. 

Sir John Herschel computed that the total number of stars 
visible in an 18-inch reflector cannot be less than 5} millions, 
and may probably be many more’. Struve’s estimate for Sir 
W. Herschel’s 20-ft. reflector is 204 millions. 

A brief reference must here be made to what is commonly 
known as Sir W. Herschel’s theory of the Milky Way. He con- 
jectured that the stars were not indifferently scattered through 
the heavens, but were rather arranged in a certain definite 
stratum, comprised between 2 plane surfaces parallel to and 
near each other but prolonged to immense distances in every 
direction, the thickness of which stratum, as compared with its 
length and breadth, was inconsiderable; and that the Sun 
occupies a place somewhere about the middle of its thickness, 
and near the point where it subdivides into 2 principal streams, 


¢ Phil. Trans., vol. 1xxv. p. 244. 1785. f Results of Astron. Obs., &c., p. 381. 
a Tbid., vol. lxxxv. p. 70. 1795. For more on this subject, see Outlines 
e Btudes d' Astronomie Stellaire, p.61. of Ast. 
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inclined to each other at a small angle. It is clear, then, that 
to an eye viewing the stratum from 8, the apparent density of 
the stars would be least in the direction S D, or 8S E, and 
greatest in the direction 5 A, SB, SC, and this corresponds 
generally to the observed facts. “Such is the view of the 
construction of the starry firmament taken by Sir William 
Herschel», whose powerful telescopes first effected a complete 
analysis of this wonderful zone, and demonstrated the fact of 
its consisting entirely of stars*.” : 
Fig. 80. 


HERSCHEL’S STRATUM THEORY. 


Though we talk of the “starry” heavens, and especially 
associate the Milky Way with the idea of stars, yet it must be 
remembered that there exist in the Milky Way certain places 
which seemingly are absolutely devoid of stars. When Sir John 
Herschel was preparing for his well-known expedition to the 
Cape of Good Hope in 1833, his aunt Caroline Herschel wrote 
and requested him to pay particular attention to the tail of the 


& Hind, in Atlas of Astronomy. 

h Thomas Wright, of Durham, first 
started this idea in 1734 (see his Original 
Theary or New Hypothesis of the Uni- 
verse, London, 1751). An analysis by 
Prof. De Morgan of this curious work 
will be found in the Phil. Mag., 3rd ser., 
vol. xxxii. p. 241. April 1848. 

i This paragraph is in substance taken 
from Sir John Herschel’s Outlines of Ast., 
p. 569, a source of information selected 
for the obvious reason that Sir John 
ought to have known better than any 


man what his father’s views were; but 
Proctor has pointed out with some force 
that there are grounds for the opinion 
that this “Stratum Theory” of Sir W. 
Herschel (which dates back to about 
1784) was in part abandoned in after 
years by its author. It is not a little 
strange that if this be the case no one 
should have found it out for nearly $ths 
of a century. Proctor relies especially 
on a passage in Phil Trans., vol. ci. 
p- 269. 1811. (See Month. Not., vol. 
XEXi. p. 541. Oct. 1873.) 
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Scorpion, because Sir William Herschel had been much struck 
with the absence of stars there, and with the altogether ab- 
normal disposition of the nebulous matter which exists there. 

Sir John, writing to his aunt on June 6, 1834, replied that 
he had examined parts of the constellation Scorpio as requested, 
and that he had found many clusters of stars, and a nebula of 
remarkable shape. His aunt in thanking him said :—“It is not 
to clusters of stars that I was referring. One night your father, 
after a long and painful silence, cried out, Hier ist wahrhaftig 
ein Loch wm Himmel, and after having dwelt a long time on it 
he left it not knowing what to make of it.” On the strength of 
this statement Sir John Herschel seems to have returned to the 
subject, with the result that he found in the following positions 
patches of sky absolutely devoid of all stars :— 


R.A. Decl. 
inky fis oa 
16 15 —23 56 
16 19 MD 3 
16 23 24 25 
~ 16 26 24 14 
16 27 —24 0 


Ultimately it would seem that he found no fewer than 49 such 
void spaces. 

Figure 81 represents a black void in the heavens observed 
and described by Trouvelot in August, 1876. It is situated in 
the constellation Sagittarius, in R.A. 17> 56™ and Decl. — 27° 51’. 
This black hole is almost circular; on the north-west of it 
there are 4 stars, the brightest of which is orange-coloured. To 
the East of this hole there is another void space, in shape a 
narrow crescent, but this space is less black and less sharply 
defined than the former *. 

By the Greeks the Milky Way was termed the Tadaéias or 
Kvxdos yadaktixés, and by the Romans the Cireulus lacteus or Orbis 
lacteus ; from our ancestors it received the names of “Jacob’s 
Ladder,” the “ Way to St. James's,” “ Watling Street,” &. The 
diversity of the ancient names was equalled only by the diversity 


k LP’ Astronomie, vol, iii. p. 421. Nov. 1884. 
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of opinions that prevailed as to what it was. Metrodorus con- 
sidered it to be the original course of the Sun, but that it was 
abandoned by him after the bloody banquet of Thyestes ; others, 
that it pointed out the place of Phaéthon’s accident; whilst a 
3™ class thought that it was caused by the ears of corn dropped 
by Isis in her flight from Typhon. Aristotle imagined it to be 
the result of gaseous exhalations from the Earth. which were 


Fig. $1. * 


BLACK SPACE VOID OF STARS IN THE CONSTELLATION SAGITTARIUS, 


set on fire in the sky. Theophrastus declared it to be the 
soldering together of two hemispheres; and finally, Diodorus 
conceived it to be a dense celestial fire, showing itself through 
the clefts of the starting and dividing semi-globes. 

The speculations of Democritus! and Pythagoras were to the 
effect that the Galaxy was neither more nor less than a vast 
assemblage of stars. Ovid speaks of it as a high road “ whose 


groundwork is of stars.” Manilius uses similar language. In 


' Plutarch, De Placit., lib. ii, cap. 1. 
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an English version of Manilius™ his allusion to the Milky Way 
runs as follows :— 


“Or is the spacions bend serenely bright 
From little stars, which there their beams unite, 
And make one solid and continued light?” 


It is singular that Ptolemy has in none of his writings expressed 
any opinion on it. Our own ancestors supported the star theory. 
In Milton we find mention of that— 


“broad and ample road, 
Whose dust is gold, and pavement, stars.” 


m Astronomicon, lib. i. cap. XV. 


VOL. ITI. I 
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CHAPTER VII. 


THE CONSTELLATIONS. 


List of those formed by Ptolemy.—Subsequent Additions.—Remarks by Herschel, 
&c.—Catalogue of the Constellations, with the position of, and Stars in, each. 


lee constellations have already been referred to generally: 
in this chapter they will be set out more particularly. 

Ptolemy enumerates 48 constellations: 21 northern, 12 zodi- 
acal, and 15 southern, as follows :— 


Northern. 


1. Ursa Minor. The Little Bear. 
2. Ursa Major. The Great Bear. 
3. Draco. The Dragon. 
4. Cepheus. 
5. Bootes, or Arctophylax. The Bear Keeper. 
6. Corona Borealis. The Northern Crown. 
7. Hercules, Hngonasin. Hercules kneeling. 
8. Lyra. The Harp. 
g. Cygnus, Gallina. The Swan. 
10. Cassiopeia. The Lady in her Chair. 
11. Perseus. 
12. Auriga. The Charioteer. 
13. Ophiuchus (Serpentarius). The Serpent Bearer. 
14. Serpens. The Serpent. 
15. Sagitta. The Arrow. 
16. Aquila, Vultur volans. The Eagle. 
17. Delphinus. The Dolphin. 
18. Equuleus. The Little Horse. 
19. Pegasus, Lquus. The Winged Horse. 
20. Andromeda. The Chained Lady. 
21. Triangulum. The Triangle. 
Zodiacal, 
1. Aries. The Ram. 
2. Taurus. The Bull. 
3. Gemini. The Twins. 
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4. Cancer, The Crab. 
5. Leo. The Lion. 
6. Virgo. The Virgin. 
7. Libra, Chele. The Balance. The Claws [of Scorpio]. 
8. Scorpio. The Scorpion. 
g. Sagittarius. The Archer. 
10. Capricornus. The Goat. 
1. Aquarius. The Water Bearer. 
12. Pisces. The Fishes. 
Southern. 
. Cetus. The Whale. 
. Orion. 


ee a ee | 
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. Eridanus, Fluvius. 


Lepus. 
Canis Major. 
Canis Minor. 


. Corona Australis. 
. Piscis Australis. 


Eridanus, The River. 
The Hare. 

The Great Dog. 

The Little Dog. 


Argo Nayis. The Ship “ Argo,” 
. Hydra. The Snake. 
. Crater. The Cup. 
. Corvus. The Crow. 
. Centaurus. The Centaur. 
. Lupus, The Wolf. 
5 Ale The Altar. 


The Southern Crown. 
The Southern Fish. 


Tycho Brahe (d. 1601) added— 


I. 
2. 


Coma Berenices. 
Antinous. 


The Hair of Berenice. 


(Both Northern Constellations.) 


Bayer (circa 1603) added *— 


I. Pavo. The Peacock. 

2. Toucan. The American Goose. 

3. Grus. The Crane. 

4. Pheenix. The Pheenix. 

5. Dorado, Xiphias. The Sword Fish. 

6. Piscis Volans. The Flying Fish. 

7. Hydrus. The Water Snake. 

8. Chameleon. The Chameleon. 

g. Apis. The Bee. 
10. Avis Indica. The Bird of Paradise. 
11. Triangulum Australe. The Southern Triangle. 
12. Indus. The Indian. 


(All Southern.) 


® Perhaps it would be more correct to original design on his part. With this, 


say that Bayer ‘‘adopted” rather than Lynn asserts, he must nol be credited. 
“added,” which might seem to imply (Observatory, vol. ix. p. 255, July 1886.) 
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Royer, in 1679, added >— 


1. Columba Noachi. The Dove of Noah. 

2. Crux Australis. The Southern Cross. 

3. Nubes Major. The Great Cloud. 

4. Nubes Minor. The Little Cloud. 

5. Lilium. Fleur-de-Lys. The Lily. 


(All Southern Constellations.) 


Halley, about the same period, added— 


I. Robur Caroli. Charles’s Oak. 
(A Southern Constellation.) 


Flamsteed’s maps also contain— 


1. Mons Menalus. The Mountain Menalus. 
2. Cor Caroli. Charles’s Heart. 
(Both Northern Constellations.) 


Hevelius, in 1690, added— 


1. Camelopardus. The Cameleopard. 

2. Canes Venatici, Asterion et Chara. The Hunting Dogs. 

3. Vulpecula et Anser. The Fox and the Goose. 
4. Lacerta. The Lizard. 

5. Leo Minor. The Little Lion. 

6. Lynx. The Lynx. 

7. Scutum, or Clypeus, Sobieskii. The Shield of Sobieski. 
8. Triangulum Minor. The Little Triangle. 

g. Cerberus. 

(All Northern: and) 

10. Monoceros. The Unicorn. 
11. Sextans Uranie. The Sextant of Urania. 


(Southern Constellations.) 
La Caille, in 1752, added— 


‘1. Apparatus Sculptoris. The Apparatus of the Sculptor. 
-2, Fornax Chemica. The Chemical Furnace. 
-3. Horologium. The Clock. 
4. Reticulus Rhomboidalis. The Rhomboidal Net. 
5. Czla Sculptoris. The Sculptor’s Tools. 
6. Equuleus Pictoris. The Painter’s Easel. 
7. Pyxis Nautica, The Mariner’s Compass. 
8. Antlia Pneumatica. The Air Pump. 
9. Octans. The Octant. 
10, Circinus. The Compasses. 
11, Norma, alias Quadra Euclidis. The Rule, alias Euclid’s Square. 
12. Telescopium. The Telescope. 
13. Microscopium. The Microscope. 
14. Mons Mensez. The Table Mountain. 


(All Southern Constellations.) 


> Lynn has challenged the accuracy of rowed by Royer. (Observatory, vol. ix. 
this statement, asserting that the first 4  p. 313, Sept. 1886.) 
of these constellations were simply bor- 
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Le Monnier, in 1776, added— 


1. Tarandus. The Rein Deer. 
2. Solitarius. The Solitaire. 
(The former in the Northern, the latter in the Southern hemisphere.) 


In the same year Lalande placed Messier’s name in the 
heavens, by forming a constellation in his honour, near Ta- 
randus. 

Poczobut, in 1777, added— 


Taurus Poniatowskii. The Bull of Poniatowski. 
(Between Aquila and Ophiuchus.) 


Hell formed in Eridanus— 
Psalterium Georgianum. George’s Lute. 


And, finally, in Bode’s maps we meet with— 


1. Honores Frederici. The Honours of Frederick. 
2. Sceptrum Brandenburgicum. The Sceptre of Brandenburg. 
3. Telescopium Herschelii. Herschel’s Telescope. 

4. Globus Aérostaticus. The Balloon. 

5. Quadrans Muralis. The Mural Quadrant. 

6. Lochium Funis. The Log Line. 

7. Machina Electrica. The Electrical Machine. 

8. Officina Typographica. The Printing Press. 

g. Felis. The Cat. 


Making in all 109 constellations. This number by no means 
exhausts the list of those which have been proposed by different 
persons’. A writer in the Hnglish Cyclopedia very pertinently 
remarks: “In fact, half-a-century ago, no astronomer seemed 
comfortable in his position till he had ornamented some little 
cluster of stars of his own picking with a name of his own 
making.” 

Sir J. Herschel said: “The constellations seem to have been 
almost purposely named and delineated to cause as much 
confusion and inconvenience as possible. Innumerable snakes 
twine through long and contorted areas of the heavens, where 
no memory can follow them; bears, lions, and fishes, small and 
large, northern and southern, confuse all nomenclature,’ &e. 

Many of the above smaller constellations are very properly 
rejected by modern uranographers, and in the list which follows 


¢ There appear to be 2 Musca’s: one tion for Bayer’s Apis; and the other 
so named by La Caille by way of substitu- formed by Bode out of stars near Aries. 
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in the next chapter only those asterisms will be found which 
are generally acknowledged in the present day, and even some 
of these were rejected by Argelander “. 

Argelander has given the following numbers as representing 
the stars of the magnitudes stated :— 


imag. = 20 4thmag. = 425 | hmag. = 13,000 
gud, = 5th = SILOS Sa = 40,000 
gTde = Gee) 6m ,, == 200 Gyn = 142,000 


Grant’s figures for the first 6 magnitudes are :— 
18, 68, 102, 428, I100, and 2878. 

According to Argelander the number of stars visible to the 
naked eye at Berlin is 3256. The number, of course, increases 
as we approach the equator, owing to the wider expanse of 
heavens opened up by the diurnal movement. 

C. Von Littrow® for the Northern hemisphere has made an 
enumeration as follows :— 


roma, = 10 Be mace |=" TOOL oo mage 247 noe 
BEE oy ey) 6th = 4386 Nebulous = 62 
3 mes = 130 (ae, aS S28 Variable = 64 
ue ” = 32 pha ” — 58,095 


4 Proctor attempted a Reform of the originals which he condemned. 
Constellations on his own account, but © Ast. Nach., vol. lxxiii. No. 1741. 
his proposed modifications of existing Feb. 20, 1869. 
names were far more barbarous than the 
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CHAPTER VIII. 
A USEFUL CATALOGUE OF NAKED EYE STARS. 


HE information which now follows respecting the constella- 
tions is designed to serve but a single purpose ; to facilitate 
their study and the identification of their stars by the naked 
eye. Materials for the guidance of observers working with the 
telescope must be sought in Chapters X to XIII (post). 

The French and German names of the constellations are 
given because they will often be useful to readers consulting 
books in those languages, and those names are not always to be 
found correctly rendered in common Dictionaries. 


y 


The term “meridional centre of constellation” may be thus 
explained. Project a line through the given R.A., and another 
through the. given Declination, and their point of intersection 
will fall on a central part of the constellation, a celestial globe 
or map being employed. 

It frequently happens in dealing with astronomical matters 
of various kinds that it is necessary to mention particular stars 
either by their names or by the letters or numbers commonly 
employed to indicate them. The reader or the listener whose 
attention is thus called to.a particular star will often find it diffi- 
cult on the spur of the moment to hunt it up in a catalogue, or in 
works such as Smyth’s Cyc/e. Accordingly he will often find it con- 
venient to have at hand a catalogue of the principal stars arranged, 
not in the true scientific order of Right Ascension, but gathered 
together in groups according to their constellations. Hence the 
raison d étre of the present catalogue in the form given to it. 

It is intended to exhibit all stars whatsoever down to the 
5» magnitude, with a certain number of the more important of 
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those which are usually ranked as being between the 5 and the 
6 magnitudes. 

It fortunately happens that astronomers have now at command 
2 or 3 very important works reducing into shape and order the 
question of star magnitudes in a way which has never before 
been attained. I am alluding more especially to Pickering’s 
Harvard Photometry and Pritchard’s Uranometria Nova Oxoniensis 
as regards the Northern hemisphere ; and to Gould’s Uranometria 
Argentina as regards the Southern hemisphere. 

The 2 former works have already been mentioned as regards 
the principles upon which they are constructed*. It suffices 
for the purposes of the present chapter to be able to record the 
fact that they have been constructed on definite principles. 
This remark does not with perfect strictness apply to Dr. Gould’s 
work, for that is based on the old-fashioned method of eye 
estimates and not on anything instrumental, which is a great 
misfortune, having regard to the scarcity of information re- 
specting the stars of the Southern hemisphere. However, it is 
abundantly evident that very great care and trouble was 
expended on it, and the results, so far as eye estimates of star 
magnitudes are concerned, are worthy of a high degree of con- 
fidence. I wish that my praise of Dr. Gould’s labours could 
extend beyond this, but that is impossible, for he has given to 
the world the results of the labours of himself and his staff in a 
form which combines the maximum of confusion with the 
minimum of convenience. It has already been pointed out in 
these pages? that the astronomers of the last century left the 
constellations of the Southern hemisphere in a condition of much 
ambiguity and confusion. Attention was called to this fact by 
Sir John Herschel after his return from the Cape in 1837. He 
propounded * a scheme of reform which was deemed at the time 
far too radical to be reasonable or necessary. But F. Baily took 
advantage of his opportunities to do something; in point of fact 
he accomplished a very large measure of reform in his capacity 
of Editor of the Catalogues of Lacaille and of La Lande and of 


® See p. 12, ante. > See p. 17, ante. © Cape Obs. p. 305. 
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the compilation so widely known and appreciated as the British 
Association Catalogue. On these works Gould remarks in the 
following terms:—* The notation employed in these three works is 
essentially the same, and whatever may be thought of its merits, 
it has most assuredly tended to reduce the amount of discordance 
and to simplify the nomenclature, especially for the Southern 
stars. For, although it has been employed only to a very 
limited extent by the astronomers of other nations, a very large 
proportion of the practical astronomers in the Southern hemi- 
sphere has been supplied by England 2.” 

It is passing strange that the man who could have written 
the foregoing remarks should have sought to perpetrate the 
extravagant changes in the settlement accepted by all his pre- 
decessors which Gould has done. The result is a series of 
anomalies and monstrosities in the boundaries of his Southern 
constellations and in the lettering of the stars therein wholly 
unparalleled in the annals of astronomy. The reader will not 
be surprised to hear that, holding these views, and hoping 
that Gould's mischievous innovations will not command the 
assent of astronomers generally, I have wholly disregarded them in 
this and the other Catalogues of this volume, in which nothing has 
been drawn from Cordoba sources except information applicable 
to the physical circumstances of particular stars examined by 
the Cordoba observers. This information, thus for the first time 
made accessible to the general reader in England, will no doubt 
be highly appreciated. Nor is it possible to praise too highly 
the value and importance of the Harvard results, albeit that the 
Harvard Catalogue is printed by no means in the most con- 
venient form possible as regards the arrangement of the matter 
which appears in its pages. 

Very much more convenient indeed is the form of the Urano- 
metria Oxoniensis, but that work came into my hands too late for 
me to make as much use of it as I should have liked to have done. 

I frequently found it a matter of considerable difficulty to 
pick out the Cordoba stars which I wanted to identify, and no 


4 Introduction to the Urunoimelria Argentina, p. 59. 
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wonder, having regard to what has gone before. The difficulty 
of finding any particular star was only equalled by the difficulty 
of finding any particular constellation, as will be readily under- 
stood from the fact that Gould states the “order” in which the 
constellations are arranged “is such that, beginning with Octans, 
which includes the south pole, they follow the order of the polar 
distances of their southern limits, proceeding spirally around the 
celestial sphere in the direction of Right Ascensions.” 

The inconvenience of this will be best: understood by a reader 
who wishes to consult the Argentine volume, and has only 
2 hours at his disposal for hunting up a dozen stars. 

It does not appear necessary to offer any detailed remarks 
with respect to the construction of the present Catalogue. Flam- 
steed’s Catalogue and the B, A.C. are the basis of it generally, 
whilst the lettering depends, with scarce a single exception, on 
the authority of Baily. The stars chosen, the magnitudes were 
then attached to them from the Harvard Photometry when the 
stars were to be found therein: after that recourse was had to 
the Uranometria Argentina. It was then found that those two 
works together included virtually the whole of the stars required, 
with only one or two exceptions. 

The places are more or less those of Harvard for the Northern 
hemisphere, and of Stone’s Cape Catalogue for the Southern hemi- 
sphere. 

The constellations in their names conform to the lists already 
given ®, 

The selection of the stars here given has been made on the 
following principle. The Catalogue was (as stated above) in- 
tended to include all stars down to the 5 magnitude. To 
make sure of this I included all stars ranked by the Harvard 
observers down to 5-2, or by the Cordoba observers down to 5:5. 
All other Harvard stars between 5-3 and 5:5 inclusive, and all 
remaining Bayer’s stars down to 5-9 if lettered with Greek 
letters, and all other Cordoba stars between 5-6 and 5-9 inclusive, 
have been put together by constellations in paragraph form by 


© See p. 114 et seq., ante. 
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way of supplement to the Tables. But in a few cases, in order 
not to exclude stars which have long borne a Greek letter as 
their designation, the 5-9 limit has been disregarded, and accord- 
ingly a few stars marked as 6-0 or something less will be found 
here and there. 

The various lists taken together should, if my work has been 
properly performed, embrace every star in the heavens down to the 
magnitude of 5-5; but owing to the extreme difficulty experienced 
in collating the Cordoba lists (for the reasons already given), I 
am not fully confident that the record is absolutely complete. 

In the column headed “Magnitude,” when there is only one 
entry its source will be indicated by the entry in col. 5; 
that is to say, a group of figures only in the 5'* column are 
Harvard figures; but a group of figures with A prefixed are 
Cordoba figures from the Uranometria Argentina. But if there is 
a second entry in the “ Magnitude’ 
parenthesis in the Supplementary Lists, it is from the Uranometria 


oy 


column, or within the same 


Nova Oxoniensis. The estimates in that work are given to 2 
places of decimals, but in transcribing the results I have been 
content to take the nearest first decimal, in excess or defect, as 
the case might be. 

Inasmuch as the magnitudes of a very large number (perhaps 
of two-thirds) of the stars here given are photometric, whilst the 
remainder depend only on eye-estimates, it seemed expedient to 
take some steps to indicate which were which. It has been 
already pointed out in a previous paragraph that the Cordoba 
estimates can in the Tables be immediately discriminated from 
the Harvard and Oxford photometric values by reason of the 
fact that a capital A is everywhere prefixed to the reference 
numbers of the Cordoba stars. The question then arose, how to 
indicate the diverse origins of the magnitudes of the stars in the 
supplementary lists prepared to complete the muster roll of each 
constellation up to mag. 53 or thereabouts (which was the task 
I proposed to myself) without inconveniently multiplying symbols 
or marks in the printing. 

I think the distinctions will be discoverable without difticulty 
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if the following facts are borne in mind. The Harvard Photometry 
extends from the N. Pole to Decl.—30°, and also embraces 
occasionally a star which is a degree or two more tothe 8S. The 
Uranometria Oxoniensis also extends from the N. Pole beyond the 
the Equator, but terminates very exactly at Decl.—10°. The 
Uranometria Argentina extends from the S. Pole beyond the 
Equator up to Decl.+ 10°. It therefore overlaps Harvard to the 
extent of 40° and Oxford to the extent of 20°. But notwith- 
standing this overlap, 1 have made absolutely no use whatever 
of the Argentine figures except in their own proper territory (so 
to speak) of the Southern hemisphere through the 60° of Declin- 
ation from — 30° to —go°. Within those limits a// the values of 
magnitude (excepting, as above mentioned, a few Harvard stars 
lying between —30° and —34°) are Argentine ones. It only 
remains then to be added that the position of a constellation, 
whether it be wholly N. or wholly S. of Decl.—30°, determines 
the authorship of its star magnitudes. Constellations which are 
cut by the 30° line of Declination are of course of mixed origin 
as regards their star magnitudes. Where any particular star 
bears a Greek or a Roman letter of designation, the reader must 
exercise a little discrimination of his own in deciding whether 
the magnitude assigned in this chapter is photometric or esti- 
mated ; but when it is a question of a numbered star, there need be 
no uncertainty, because I have adopted the following rule: No 
Bb, A.C. number is applied to a star whose magnitude is given estimated ; 
no Lacaille or Brisbane number is given to a star whose magnitude 
7s photometric, I think it will be found, on a full examination, 
that to this rule no exception has in any case been made. 

As to certain of the stars, some annotations are desirable in 
order to reconcile or to point out doubts and uncertainties which 
exist ; but to have worked up the available materials exhaustively 
would have required more time and more space than was at my 
command. Many such annotations will be found in the 3 works. 
already so often cited—the Harvard Photometry, the Uranometria 
Oxoniensis, and the Uranometria Argentina—and the reader desirous 
of pursuing the matter in detail must consult those works. 
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1. ANDROMEDA. 


Fv. Androméde; Germ. Andromeda. 


Meridional Centre of Constellation 


/ Precedin 
Approximate 2 


ae Following 
oundaries, Noxth 
mee South 


R.A. 
h, m, 


© 40 
2320 
Dees 


125 


Decl. 
[e} 


+ 38 


+55 
+ 20 


Andromeda is one of the largest and most important con- 


stellations in the Northern hemisphere. 


It comprises the following conspicuous stars :— 


Mag. 
a (Alpheratz) 608 2-1 
B (Mirach) ... Pei 2-2 
7 (Almaace) ... ape 2-2 
Oe ess aos ee 3:4 


Vv 
oO 


BL 


Mag. 
Sul 
3-8 
39 


It includes also 30 stars between mags. 4—5-2, and is rich in 
telescopic objects of interest and importance. 


No, fain | Saat | Pac lace) TS | | res on 
h. m. ° ‘ 
1 ° 1 8023 4073 22 564 | +4! 41 3°8 37 
2 2 8028 4076 22 57-1 +42 7 sil Bee 
3 3 8036 4079 22 588 | +49 24 4°9 4°9 
4 nas yj 8082 4104 2m yot +48 45 4°7 4°9 
5 8 8114 4120 23 miner + 48 22 4°9 5.0 
ies ROM MS224 4174 Ml 23<3%07 id 5 48 ely 4°09 2 37 
7 t 17 8229 | 4176 23 323 | +42.36 | 43 : 45 
8 Kk 19 8237 4183 23 345 | +43 40 4°4 4°3 
9 | ¥ 20 | 8261 4197 23 40°r | +45 45 5'0 570 
10 a 21 4 5 Om 22 + 28 26 eT 2°0 
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126 
No. | Letter. oor B.A.C. 
16 ry) 31 166 
17 ¢ 34 215 
18 Vv 35 227 
ao w 37 259 
20 n 38 264 
21 p 42 330 
22 B 43 334 
23 é 46 404 
24 a 48 432 
25 | A | 49 44t 
26 50 480 
yl v 51 487 
28 x 52 492 
29 iis eRe 502 
30 Ne 510 
31 54 522 
Be OY 57 628 
33 58 649 
34 Fe 100 
35 b 60 676 
36 c 62 706 
37 65 735 


omen | ah abe pare 
Reference. 4 : or Arg. * xford, 
hom. Df 
92 © 329 «| +30 12 3'4 3°2 
119 © 410 +23 3 4°4 i % 
Cay Oo 43°2 + 40 26 4°4 4°6 
148 o 501 | +37 51 3°9 4°0 
150 o 50°8 +22 47 46 44 
182 29h + 46 36 4°3 4'4 
185 I 4370 + 34 59 ae Bo 
214 I 153 + 44 54 4°9 52 
228 I 20°5 +44 47 48 49 
234 I 22°9 + 46 23 5-2 574 
248 I 29°7 + 40 48 4°2 4:2 
251 1 306 +48 1 3°7 3°8 
254 1 326 | +43 46 51 5:2 
259 1 33'6 + 39 58 4'°9 5°0 
201 I 34°5 “42 1 52 5°4 
269 I 361 +50 5 42 43 
324 1 56°5 +41 45 2°2 21 
334 2 13 + 37 18 48 roe 
59 0 218 | +43 44 5°2 5°4 
349 2 §8 | +43 40 Boe 51 
364 21r§ | +46 49 | 52 : 54 
381 ary? | WeEaetad 49 51 


Fl. rr (5-3); Fl. 14 (5-3)5 FI. 15 (5-5); Fl. 18 (5-3)5 p (5-3)3 Fl. 28 (5-3); 
B.A.C. 152 (5-4); Fl. 36 (5-4); Fl. 41 (5-3); Fl. 47 (5-5); Fi. 64 (5-5). 


2. ANTLIA PNEUMATICA. 


Fy. La Machine Pneumatique ; Germ. Die Luftpumpe. 


Meridional Centre of Constellation 


Approximate 
Boundaries, 
1900. 


/ Preceding 


Following 
North 
South 


R.A. 
h m, 
peso) 
9 25 
II 20 


Decl. 
fe} 


= 50) 


— 6) 
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This is a small constellation destitute of conspicuous stars, the 
largest, a, being only of mag. 4:5. There are only 2 others 
It lies immediately to the N. 
of Argo, to which constellation its stars are sometimes regarded 
as belonging. 


which are brighter than mag. 5-2. 


Harvard Magnitude, 
Flam- R.A. Decl 
No. |Letter. : B.A.C. | or Argent. ‘ Harv. 
steed. Rererancn! 1880, 1880, iS ne : Oxford. 
| 
h m. fo) , 
1 € 3244 A 2 9 24°3. | — 35 25 50 
2 \°@ 3332 1746 9 38°90 1 — 27.13 | 4°9 
2 a 3578 1842 Louie; — 30 27 4°55 


7 (5-6); Lac. 4234 (5-8); Lac. 4278 (5-7); 8 (6-0); Lac. 4358 (5-9); Lac. 4415 
(5:9); Lac. 4483 (5-8); Lac. 4527 (5-1); Lac. 4580 (5-8). 


3. APUS. 
Fr, L’oiseau de Paradis ; Germ. Der Paradiesvogel. 
R.A. Decl. 
oan ° 
Meridional Centre of Constellation I5 30 —76 
P / Preceding 1200 
Sere ) Following 17 30 
3 North —70 
ue: \ South — 84 


Apus is a small southern constellation with only one star (a) 
as bright as mag. 3-9, though it has 7 of mags. 4—5z.- 


Harvard Magnitude, 
. .| Flam- ee R.A, Decl. o2 
No. |Letter. Sisal. B.A.C. Se Rene 1880, Gaus Harv. . Gena 


or Arg. * 
if | 


Kk (5:8); K? (5:9); 5! (5-2); 8° (5-5)5 ¢ (5:8). 
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4. AQUARIUS. 


Fy, Le Verseau; Germ. Der Wassermann. 


R.A. 
hy m1, 
Meridional Centre of Constellation ... er 22 20 
: Preceding ... ne tes 20 35 
apm | galego 48 
= North 
1900. 


South 


| Boox XIV. 


Decl. 


The two brightest stars, 8 and a, are only of mags. 3-1 and 3-2 


respectively, but of stars between 4—5-2 mags. 


there are an 


unusual number (30), and many interesting telescopic objects. 


The principal stars are the following :— 


Mag. Mag. 

IB” oon es Ss 3-1 Cae, 3-6 

Gm a. ate pei 3-2 € 3:8 

oy tas ¢ 38 

ee 
Harvard | Magnitude. 
wo, jin] im | mac. [orRe| asf Be ot 
| 
h m. ° , | 

I € 2 7196 3647 20 41°2 — 9 56 | 38 
2 sor 3 7201 3649 20 414 | — 5 28 4:60e co 
3 pb 6 7239 3666 20 46°2 — 9 26 cS) ee ASO 
4 v 13 7344 3723 a ee 4°6 
5 B 22 7478 S705 mains? — 6 6 erie Beit 
6 € 23 5514 3811 21 304 — 8 24 AS Any 
Wy 0 31 7672 3889 21 57°1 — 2 44 4: ames 
8 ved 32 7685 3896 21 586 | — 1 29 5 5'6 
9 | @ | 34 | 7688 | 3899 | 21 596 | — 0 54 | 32 : 30 
10 l Ba 5691 3901 22 off | —T4 27 43 
iI 8 43 7773 3940 22 105 | — 8 23 43 4°4 
12 a 48 7795 395° 22 15°5 | —.1 59 4'I 40 
13 7 52 7814 3960 22 LO + 0 46 As ermeAsS 
14 | ¢ | 58 | 97832 | -3970-1| 22 aay |1 10 38 3.814737 
Is o 57 7840 3978 22 24°2 — 11 18 4'8 
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ne Harvard Magni I 
No. |Letter. ae B.A.C. os 2 ee , Bee Pek Hare, gre a. 
h m. ° , 
16 v 59 7864 3991 22 281 — 21 19 5:2 
17 n 62 7868 3994 22 29°2 — 0 44 22 ee Aca 
18 g 66 7922 4018 PY BPI = 1g 28 48 
19 ge 71 7054 4031 22 43°2 | —14 14 41 
20 r 43 7970 4040 22 46-4 | — 8 13 B:8m isa) 358 
21 5 76 7980 40447 22 48°3 — 16 28 34 
22 c! 86 8047 4083 22 Or.) — 24 23 48 
23 e 88 8062 4093 Dameoel — 21 49 36 
24} .e* 1 89 8069 | 4096 23,938 io .23 6" | 4°9 


25 ~ go 8085 4106 23 8A — 6 41 Hey ie 


26 | ¥*-| oI 8095 | 4tc9 23 96 |— 944 | 45 
29 x 92 8102 4113 23 10°17 — 8 22 oe SE) TRE 
Pees 9S STOOP WE APIO 255117). 9 BO.) A" 
29 y 95 8116 4124 23 12-7. | —10 16 el 
30 50 94 8117 4125 23 12°8 —14 7 5:2 


gia Yt 98 8144 | 4139 23 167 | — 20 45 41 


32 b 99 8161 4145 23 19°7 — 21 18 44 
33 bt 101 8202 4157 23 2770 | — 21 34 47 
34 at 102 8232 4178 2353350 —I4 53 5:2 
35 Ae | 104 8242 4187 23 35'5 — 18 2 4'8 
36 w? | 105 8246 4190 23 365 | —15 12 4°7 


Fl. 1 (5-4); Fl. 5 (5:5); Fl. 18 (5-4); @ (5-4); € (5-4)3 Fl 41 (5:5)5 p (5:4) 
Fl. 47 (5:4); &% (5-5); Fl. 38 (5-5); Fl. 68 (5-5); % (5:4); Fl 97 (5:3)3 
H.P. 4189 (5-5); t' (5-3) 3 @ (5-4); Fl. 108 (5-3). 


5. AQUILA, [with ANTINOUS]. 
Fr. Ll’ Aigle; Germ. Der Adler mit dem Antinous. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation ... Se 19 30 + 2 
. Preceding... =, me 18 40 
SPs rollowinemte 4 ere... 20 25 
Boundaries, North +16 
Wee South Hae ie eis —12 


\KOMin LN K 
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Aquila is but a small constellation; it is, however, rich in 
large stars and double stars. The conspicuous stars are :— 


Mag. Mag. 
a (Altair) ... one 1-0 OMe ire She 3:5 
NP ae ane Bie 2-8 | 7) at ae 3-6 
Cae he a 261 | ff eee as bet 39 
One Pa Soe 3-4 | 


There are 21 stars of mags. 4—5:2. 


Harvard Magnitude. 
Letter. .A.C, |or Argent. : - Bare 
Reference. . or Arg. : Oxford. 


3158 32° ba 
3227 5°2 
3229 7 j 5°2 
3231 : E 41 
3240 4°0 


3259 oe 
3260 3°6 
3264 3 | 51 
3284 ° 5:2 
3305 é 51 


3315 5:2 
3343 3°5 
3349 48 
3360 52 
3368 47 


3380 49 
3381 4°3 
3394 570 
3418 2'8 
3429 I°o 


3432 
3436 
3444 
3450 
3514 


5°2 
39 
4°9 
4°0 
3°4 


tt+tt+ +44 
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Harvard : 
Letter, : Ae, lhe pees Magnitude. 


Reference. Ee ae : Oxford. 
g. 


6952 3523 20 87 | +14 50 51 
7058 3580 ZOR23 "4, eS TY 5°2 
4122 3608 20 22° — I 31 4°4 


9 (55) EL. 19 (5:3); Fl. 20 (5-3); H.R: 3203 (5-8); FI. 22 (6-4); H.R. 3298 
(5-4) 3 Fl. 23 (5-4); A (5-4); b (5-3); Fl. 37 (53)3 Fl. 45 (5°5)3 x (5:4) 3 » (5:8) 
m (5-7); Fl. 57 (5-3)3 @ (5-4) 3 7 (5-6); B.A.C. 7or4 (5-4); Fl. 70 (5-3). 


6. ARA. 
Fr. TL’ Autel; Germ. Der Altar. 
R.A. Decl 
h, m. ° 
Meridional Centre of Constellation... ion 16 50 —55 
“ : ( Preceding ... ahs ste 16 Io 
Ge ati \ Following ... ne oe 18 o 
Boundaries, Nath = 46 
maak South An ith ak — 66 


Ara is a constellation small in size, but nevertheless possessed 
of a number of important stars. The chief of these are :— 


Mag. | Mag. 
Bo. 2-8 | BST 
Che 2 2-9 | I os 3:8 
GE 3-2 Oa sap she 3:9 
“y 3-6 


Of stars between 4—5} mags. there is but 1, a remarkable 
disproportion. 


Harvard | Magnitude. 
Letter. .A.C. | or Argent. = 
: -e | Lise toer Oxford. 


Reference. or Arg. * 


3'8 
3°2 
4°2 
3°6 
2°8 
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Harvard Magnitude. 
or Argent. an | Harv. 
Reference. or Arg. 


Flam- 


Letter. Rhea 


: Oxford. 


37 
2°9 
39 


Lac. 6824 (5-8); Lac. 6912 (5-6); ¢? (5-9) 5 + (5:8)5 #' (5-8); © (-5)3 7 (5:8); 
A (5-6); # (5-7). 


7. ARGO. 


Fry. Le Navire Argo; Germ. Das Schiff Argo. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation ... te GS — 40 
e Preceding ... a ae 6 20 
AE Following ... tee bgt Tao: 
eee North a ‘- a as 
South ees ice a8 —7o 


The constellation Argo in consequence of its great size has 
been by common consent divided into four divisions, respectively 
called Carina, Malus, Puppis and Vela, to which some add a 
fifth, Pyxis Nautica, a part of Malus. But for star-gazing 
purposes it is preferable to regard the constellation as one 
whole. The conspicuous stars are :— 


Mag. | Mag. 
a (Canopus) ss O-4 Die 2-9 
B 2-0 | aie 3:0 
€ 2:1 | Tors 3-2 
5 2:2 uv. aie 
t 25 fms 3:4 
nae 2-5 Hs 3°5 
ies 25 OX 3°5 
K 2-7 Cole 3-6 
7 2-7 Xee: ou 
6 2-9 ae 3-7 
i 259 ~ . 39 


These will be found scattered all over the constellation. The 
first-named, Canopus, is the second brightest star in the heavens, 


Cuar. VIII.] Catalogue of Naked Eye Stars. 133 


being but ‘slightly inferior to Sirius, which it precedes by only 
18" in R.A. The Milky Way runs through the main part of 


Argo. 
Harvard Magnitude. 
a . Flam- R.A Decl. 
No. |L e B.A.C. ry Argent. a ry 
° etter steed, TEP SOS: 1880. 1880, ae : Oxford 
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(i.) Carina. 


R.A. Decl 

h, m. ° 

Meridional Centre of the sub-division Me 8 40 —62 
ie ; Preceding ... ae oe 6 20 
tootaieited | Following ... wi =: Ll 0 

Boundaries, North —53 

ihe ( South en Ree ae —70 

The bright stars appropriated to Carina are :— 
Mag. Mag. 
GAG: ae ne 3-3 | Cerne Tse siete 3:8 
y One ade sce sa 3-6 LD hee fe ae 33 var. 


There are 30 stars between 4—5} mags. 


No. [Letter] Flam-| ps o, or Argent, sre en Bare str ; 
par h m. ° / 

I 2176 A It @ gps — 52 52 48 
2 B 2259 ASSES 6 47°2 — 53 29 4'8 
oe ES) 2524.) AQ) 7397) 52 16 11) 55 
4 2694 | A 73] 7 57°53 | —60 15 5S 
‘iy DF 2713 | A 77 | 7 588 | —63 14 5:2 
6 B 2770 A 82 S720 — 60 56 5°3 
bed | 2921 | A 96) 8 325 | —57 35 5°4 
8 d 2962 A 99 8 38°0 — 59 19 4°7 
OF hf 2998 | A t03| 8 436 | —56 19 51 
10 Cc 3064 A 108 8 52°3 — 60 1I 4°0 
11 bt 3073 A 109 8 54°0 — 58 46 5°4 
12 E 3134 AX, 50S 9 46 —7O 3 5°2 
13 G 3136 A 116 9g 48 —72 8 48 
14 | a 3149 | ATI7!} 9 7 — 59 29 3'8 
15 a 3152 A II9g 9 86 — 6I 50 4°3 
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Harvard oni 
No. |Letter, Sunt B.A.C. ee z te reek se een 
re Bite ony, 
2r qg 3526 A 187 LOMB eT — 60 44 33 
22 L ac 3564 A Ig! IO 19°4 — 66 17 54 
23 I 3585. | A 193.| 10 22°0 | —73 25 4°3 
24 8 a 3594 A 196 1o 2355 | —58 8 4°6 
25 K oe 3617 A 202 Hike) APR} — I 22 5.0 
26 p a8 3619 A 203 Io 27°8 | —61 4 3°6 
27 i a 3635 | A 208 | 10 309 | —56 56 5°3 
28 bs a 3642 A 210 | Io 318 | —58 56 5°5 
29 be ii 3655 RB, 2B TO 342 | —58 34 5°2 
30 Ane oe 3688 A 224 10 39°90 | —59 56 Bea 
Bhi uw sou 3740 A 246 10 48°6 — 58 13 41 
32 ah he 3805 Al 257 Te TES) — 61 46 5°3 
33 Bs 3818 A 260 mat gp — 58 19 4°60 
34 y SOS 5e ees Z03n etl eS ——150830 5°2 


Lac. 2601 (5-8); Lac. 2642 (5-7); Lac. 2783 (5-9); Lac. 2829 (5-7); Lac. 3046 
(5-9); Lac. 3275 (5-7); 0? (5-7); Lac. 3846 (5-7); H (5-9); 2871 Brisb. (5-7) ; 
M (5-7) ; Lac. 4367 (5-6); Lac. 4375 (5-7); Lac. 4440 (5-7); Lac. 4455 (5-6) ; Lac. 
4475 (5-8); Lac. 4657 (57). 


(ii.) Malus, with Pyxis Nautica. 


R.A. Decl. 
1s i005 ° 
Meridional Centre of sub-division ad = 9 0 — 30 
: Preceding .., acts ae 8 20 
RPh Following... wie se 9 20 
Boundaries, North ee 
ees South rs See aa —38 


Some of the stars usually allotted to Malus were by Lacaille 
formed into a small sub-constellation by themselves and desig- 
nated Pyxis Nautica, the Mariner's Compass, but this has not 
been so generally accepted as all Lacaille’s other designations. 
The only bright star appropriated to Malus is a of mag. 3:6. 
There are 9 stars between 4—5 3 mags. 
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No. |Letter.| Steed, | BAC. oe Araent 80 1880. Hares Ont 
; h. m. . ° / 

I g at 2916 1590 Ss2c7 — 25 50 5°0 
2 ae 1593 8 33°9 — 22 16 BL 
SPE ke: 2932 1595 8347 pang 18. 14rd 
4 b see 2935 |A22Pyx.| 8 35°4 SAE SS 4°4 
5 G | ow 2964 1604 8 39°2 | —32 45 3°6 
6 CIN ems 3010 1621 8 454° | —27 16 4°3 
7 d ee 3051 1633 $.50%. || = 27°43 48 
8 3121 1663 9g 28 —25 22 | 48 
9 h Are 3195 1690 Oy 16:2), *\ = 25 27 4°9 
10 Set kore 3204 1693 9 18:0 | —28 19 4°9 


B.A.C. 2868 (5-4); Lac. 3549 (5-8); B-A.C. 3130 (5-4). 


(iii.) Puppis. 


R.A. Decl. 
: h. m, ° 
Meridionz] Centre of sub-division a ia 7 4° — 32 
A ae Preceding .,, a ai 6 20 
roxim : 
ae 4 as Following... ae aes 8 20 
oundaries 
2 North ae nae Be =i 
1900. 


South Oe “ats Ane —50 
The only bright star appropriated to Puppis is ¢ of mag. 3-6. 
There are 52 stars between 4—5} mags. 


a1. | Harvard “ Magnitude, 
No. |Letter. ae B.A.C. | or Argent. R.A. es Harv- 
steed. liReterance! 1880, | 1880. Fy Ore Oxford. 


A 66Col.| 
A 16 
A 21 
ASI 
38 


47 
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No, [lation] Me] Bac. Jorkegt| BA | DL ata oxton 
h m, ° / 

II I 2389 A 41 A OI — 46 34 48 

12] it 2392 | A 72) 7 97 | — 44-50 5.3 

13 2404 | A 78.| 7 113 | =48 3 570 

14 24220 | A 83) 7 1470 | = 36 30 53 

15 2425 | A 84 7 14°4 — 36 31 54 


16 6 ss 506 1416 24°8 — 22 46 48 
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Letter. 


The Starry Heavens. 


Harvard 
or Argent, 
Reference, 


[Book XIV. 


Magnitude, 


Harv. . 2 
or Arg, Oxford. 


Lac. 3163 (5-7); Lac. 2137 (5:8); G (5-9) 
E (5-7); Lac. 2714 (5-6); F (-8); s (5-4, HP. 
(5-6); H.P. 1410 (5:4); y (5-9); B.A.C. 2565 
Lac. 2945 (5-7); Fl. 5 (5-4); Lac. 2991 (5:9); 


A 233 


1514 


1518 
1524 
A 267 
1529 
A 274 


A 276-7 
A 279 
A 289 


50 


59 


4°2 
46 
48 
st 
53 
5°4 
4°8 
4°7 


Lac. 2608 (5-8); Lac. 2673 (5-6) ; 
1396) ; Lac. 2773 (5-8) ; Lac. 2793 
(5-4); W (5-7); Lac. 2950 (5-6) ; 
Lac. 3003 (5-9); Lac. 3035 (5-7); 


N (5-7); O (5-6); Lac. 3103 (5-9); Lac. 3131 (5-8); Lac. 3197 (5-3); H.P. 1542 
(5-4)3 @ (5-7); HP. 1555 (5-5); B.A.C. 2827 (5-5). 


(iv.) Vela. 


R.A. Decl 
h. m. o 
Meridional Centre of sub-division cae ae 9 30 —45 
: Preceding ., hor a 8 o 
Approximate Following... Fe it eee 
Boundasics, North vp ec ae — 38 
poco South ab ae ee —57 


The only bright star appropriated to Vela is N, of mag. 3:2. 
There are 27 stars between 4—5} mags. 


Flam- 


Letter. steed. 


Harvard 
or Argent, 
Reference, 


Magnitude, 


Harve i 
or Arg. ° Oxford, 


A 216P. 
Ao o0be 
A 26 
A 34 
A 48 


5'0 
570 
5°4 
5°5 
4°6 
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Harvard Magnitude, 
No. |Letter., H8™ |) Bac, or Argent, ie wee tar, i SoA 
h. m. fo) , 
OP Or Sar 12947" | A 53°) 980365 (| —4613--| 4 
ence Navies 2055, |e ay 58:|) 8 373 | 40-53. | 52 
8 d ae 29073 A 64 8 4o'1 — 42 13 44. 
9 a ee 2981 A 66 8 42°0 | —45 36 41 
Io 181 oe 3066 A 88 8 52°7 | —52 15 5°4 
If ae ie 3081 A 9g! 8 55°6 — 40 47 5:2 
12 c ei 3110 A 97 9 oo | — 46 37 46 
13 l ae 3163 A 115 g 10.9 -| —38 4 Bas 
14 he ae 3165 A 117 9g 10°9 — 36 54 51 
15 N re 3269 A 144 9 27'°6 — 56 30 Be 
16 L aa 3280 A 146 9 30°0 — 50 43 5'5 
OG | ene BS lees 3300 | A 148 9 326 | —48 49 4°9 
i8 m Se 3382 A 163 ORF 2 — 45 59 48 
19 Q a 3472 A 186 10 4°4 —51 13 53 
20 qd ee 3509 A 191 10 97 —4I 32 4°0 
21 Vv ee 3536 A 201 10 I5'I — 54 25 54 
22 fh | 3546 A 203 10 16*4 —55 26 570 
23 GN area 3552 A 204 10) 17°2 —41 3 53 
24 P a 3589 |A195C.|} 10 23°0 —57 I 5°4 
2 || 8 ae 3613. | A216-y| 10 268 | —44 27 Bed 
26 p 500 3644 A 222 10 32°2 — 47 36 41 
27 >. 32 3658 Al 225 10 34°5 — 54 58 48 
28 d or 3772 | A 239 | 10 546 | — 41 34 4°5 


Lac, 3180 (5-9); Lac. 3187 (5-9); Lac. 3228 (5-8); Lac. 3337 (5-7); F (5-7); 
© (5:6); Lac. 3486 (5-9); Lac. 3492 (5-9); D (5-8); 9 (5:7)3 Ff (5-6); Lac. 3596 
(5-8) ; Lac. 3635 (5-9); Lac. 3667 (5-9) ; Lac. 3723 (5:6); 2 (5-9); Lac. 3764 (5-6) ; 
Lac. 3765 (5:8); Lac. 3786 (5-8); I (5-8); Lac. 3894 (5-9); 3917 (5-6); O (5-8) ; 
wu (5-6); Gilliss 1186 (5-7); Lac. 4206 (5-8); Lac. 4336 (5:6); ¢ (5:6); Lac. 


4648 (5-8). 
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8. ARIES. 


Fr. Jae Bélier; Germ. Der Widder. 


R.A. Decl. 
h. m ° 
Meridional Centre of Constellation ... Ate 2 30 +20 
; Preceding... oe a I 40 
Approximate Following ... - >» 3 20 


Boundaries, < 
? North Bae Bar Boe +30 
2 19° ( South Rae oa a +10 
In the head of Aries there are 3 stars which serve to indicate 
the position of the constellation, but otherwise it offers to the 
naked eye nothing to attract notice. These 3 stars are :— 


Mag. 
a nae a0 Act vee 2-0 
B ee ma aa rise 2.8 
vy oi as ae Re 4-1 


41 Arietis is of mag. 3-8, and besides y there are 13 stars 
between 4—5:2 mags. 


Harvard Magnitude 
BA.C. | or Argent. RA. Bock Harv. 
Reference. : or Arg. : Oxford, 


Flam- 
steed. 


No.  |Letter. 
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A le ttame Harvard ’ 3 Magnitude, 
No. |letter.) steed, | BAC. | or Argent.| That; ria | BAY. Octo 
| os, © oY 
16 wh ais 1025 528 3h SGI + 28 37 A ee ee AGS 
Wn yero 68 1034 535 Bat4s3 | Rosas ROE Bg 
198} ete 03 1045 542 3.158 | +20 19 52 3 54 
ES RS RAT I SEO SE PETES WL SS TR TOES 


j 
7m (5-4) 3 8 (5-6) /€ (5-4) 3 ¥ (5-4) Fl. 33 (5-4)3 # (5:8)3 0 (5-8)5 0 (55) 3 p (5+5)5 
Fl. 55 (5:5) 3 Ey, 6 (5-5). 


/ 


9. AURIGA. 
Fy. Le Cocher; Germ. Der Fuhrmann. 

= R.A. Decl 
petite ° 
Meridional Centre of Constellation ... “iss 6 0 + 42 

; Preceding .,.. ive bs 4 40 

lbroniaates Wo Following’ <<. - uo act 07 20 
Boundaries, Niceth = $57 
sss South Poe ee we +27 


Auriga is a constellation of large extent and with one star in 
particular, Capella, which in the absence of all others would 
suffice to make the constellation conspicuous. The chief stars 


are :— 
Mag. Mag. 
a (Capella) ria 0-2 (Sol Pact ae ais 3:2 
Baers awe sais 2-1 ah ee ber am 3:3 
ee ose AGO aes 2-7 5 3.8 
vee me es 2.47 


There are 28 stars between 4—5-2 mags. 


Harvard Magnitude. 
< Flam- Bier R.A. Decl, is 
No. |Letter. eal B.A.C, eet 1880, 1880, Ae Poetical 
h m. ° , =e 

Lol aw I 1476 835 A4USs Vda zly S23 53 

2 2 1492 844 4446 | + 36 31 MoM ee) 

B t 2 1520 862 4 49°2 + 32 58 27a 2:0 

4 4 1530 873 4 5Ul + 37 42 Gul 8 RS 

5 € 7 1540 877 4 53°4 +43 39 32 : 36 

6 ¢ 8 1541 879 4 541 +40 54 4°0 38 

7 | see 9 1554 891 4 57°3 + 51 26 49 3: 51 
LL 
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Harvard Magnitude, 

No, |Letter. ere B.A.C. oe ae ee ee YS Onted 
= h. m ° , 
8 n 10 1558 896 4 581 +41 4 | 3°5 
9 Il 1602 922 5 5°2 + 38 20 | 5 
10 14 1614 930 hua 76 da 32) 33a0 5:2 53 
| 

II a 13 1613 932 x i +45 52 | o'2 or 
12 16 1627 942 Kalo + 33 15 | 570 50 
13 A 15 1631 944 Renny +40 0 5°0 50 
14 as 19 1636 949 5 12°1 + 33 50 5/1 5°4 
15 p 20 1645 954 5 134 | +40 41 571 5°4 
16 o 21 1663 965 5 16'5 = 37 16 5°2 54 
17 x 25 1723 GOI 5 24°6 +32 6 5'0 51 
18 a 29 1830 1063 5 40°9 + 39 4°6 48 
19 v 31 1844 1072 5 430 | +3716 | 52 oa 
20 v 32 1845 1073 5 43°2 ae ee 4°2 4 
21 é 30 1854 1079 5 448 +55 41 5'0 5'0 
22 5 33 1885 1093 5 49°6 + 54 16 3°3 40 
23 B 34 1895 1100 5 507 | +44 57 2°I 19 
24, She. 235 1897 1102 5.80. || 45 50 ee ay 
25 @ 37 1900 1104 5 505 arovh es |) Shy 3°0 
26 K 44 2001 1161 Oma +29 32 POL Se ys) 
27 y 46 2044 1193 One: 7 +49 21 Cree SESS 
28 48 2082 T2107 6 20°9 +30 34 ee 5°5 
29 49 2133 2239 O27 ah shay 49 3 4°9 
30 y Ke 2156 1245 6 30°5 +40 0 51 3 
31 yy 50 2159 1247 6 30°8 +42 36 5°2 5'1 
32 | wo] 55 2382 1255 6 344 | +44 39 5°2 5:2 
33.) | ve 88 2223 1287 6 423 | +41 56 570 51 
By | Rl as 2261 1310 6 48°9 +45 17 4°7 5'0 
35 63 2338 1348 i Be + 39 31 52 50 


H.P. 843 (5:5); B.A.C. 1632 (5-3); H.P. 947 (5:3); H.-P. 958 (5:5); ¢ (5-3); 
o (5-4); Fl. 36 (5-5); Fl. 40 (5-3) 3 Fl. 45 (5-5)3 Fl. 53 (5-5)3 W (5:4)5 ¥° (5:3) 
H.P. 1274 (5-3); ¥° (5-4); ¥° (5-9)3 Fl. 65 (5-3); Fl. 66 (5-3). 
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10. BOOTES. 


Fr, Tue Bouvier; Germ. Bootes. 


R.A, Decl, 
h. m. So 
Meridional Centre of Constellation ... op 14 35 + 30 
Preceding... aye oe 13 40 
Approximate | Following ie a 
Boundaries 
‘5 g North seh sate as 
eee South ae noe nee + 6 


Bootes is one of the largest and most important of the Northern 
constellations, and possesses in Arcturus one of the most brilliant, 
perhaps the most brilliant, of the Northern stars, its rivals being 
Capella (a Aurigze) and Vega (a Lyre). Its chief stars are :— 


Mag. Mag. 
a (Arcturus) Sm 0-0 ome 3:5 
eu: ae 2-6 Q . 3:6 
pm eae sae 504 2-9 Ds 3-6 
ae oie ae om 3-1 (Gans 3-8 


There are 28 stars between 4—5-2 mags. 


Harvard » Magnitude, 
Flam- R.A. Decl. i 
No. |Letter.| —.* B.A.C. | or Argent. Harv. 
steed, Tercience 1880, 1880, alee se Oxford. 
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Harvard 
Letter, . |or Argent, 
Reference, 


[ Boox HVS 


Magnitude, 


Harv. -; 
or Arg. ° Oxford 


5°0 
42 
3°6 
31 
4°5 


46 


50 
4°9 
48 


26 
46 
49 
36 
4°5 


4°9 
50 
35 
4°4 
5 


layle} 


Fl. 10 (5-3); B.A.C. 4699 (5-5); Fl. 13 (5-5); FL 14 (5-5)3 f (5-4) 3 Fl. 33 (5-3) ; 


Fl. 39 (5-5); B.A.C. 4906 (5-5); Fl. 40 (5-4) x (5:3)3 & (5-4). 


ll. CHLA SCULPTORIS [CHLUM]. 


Fr, Les Burins ; Germ. Der Grabstichel. 


R.A. 

h, m. 

Meridional Centre of Constellation  ,,, die 4 40 

: Preceding .,. a sot 4 20 

= Ppron mae Following... Ht 556 5 10 
Boundaries, Worth 
uigyeley South 


Decl. 
fe} 
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Cela Sculptoris, more generally known as Czelum (a graving 
tool), is a small Southern constellation the brightest star of which, 
(a), is only of mag. 4-6, y being 4-7 ; and there are 2 others brighter 
than 53. 


Harvard Magnitude. 
.| Flam- : R.A. Decl. 
No,  |Letter. Ave Gl B.A.C. ee 1880. mi pa Oxford 
h m. ° , 
I 6 1413 AF A, BYRD — 45 13 5'0 
2 a 1458 A 9 Aue0:7, —42 6 4°6 
3 B 1464 | A Io 4378 = 37 23 51 
4. ¥ TS73, We AS 28a SOL 4 35°39 | 477 
No stars within the limits 5.5 to 5.9. 
12. CAMELOPARDUS. 
Fy, ua Girafe; Germ. Die Giraffe. 
R.A. Decl 
h, m, 9 
Meridional Centre of Constellation ... ne 5 40 +70 
: Preceding... a0 ee Byte) 
ep Pprex uate Following... ee er So 
Boundaries, North whe ae Sate +85 
F900: South oe Hic sisi +53 


Camelopardus is a long straggling constellation with a large 
number of medium stars (mags. +4), but no conspicuous ones ; 
the 2 brightest, of all (B.A.C. 1058, and 8) only attaining to 
mag. 4:2. Altogether there are 22 stars between 4— 5-2 mags. 


| . 
Harvard | Magnitude, 
Flam- 5 | R.A, Decl. 
No. /|Letter.| — B.A.C. | or Argent. Har oe 
Ried, Reference. £880. 1880, or Arg. * Oxford. 


on 
516 ; + 65 ZEB 2 
isi : +59 42.5 45 
553 : + 58 48: 
557 ; +55 50 

583 3rr + 62 


596 3 35° + 62 
607 : + 7° 


VOL. IU, L 
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Sr ERS RSS SL SEL EEE LL ELL 


' ; Harvard RA. Decl, Magnitude. 

No. | Letter. : se B.A.C. eet Hehe rB86. ae : Oxtord 

h I ° , 

8 on eae 1144 612 3 385 +65 9 FES 3 LEG 
9 a a 1203 639 3 46°8 + 62 43 48 5'0 
10 wide “gah 1204 641 3. 46°9 + 60 45 ne Bik 
| Re ae 1237 659 3546 | +5849 | 49 : 5 
12 oe Re 1293 711 AR Ged +53 18 52) a al 
13} a 9 1474 836 Am Azats +66 8 Aa 8 AS 
14 7 1504 | 856 4.477 +53 34 5, a Ay 
15 B 10 1536 | 846 4 52°7 +60 16 Pigp ee! 
16 i 1546 885 4557 | +5848 | 573 : 5°2 
17 wo ar 1565 913 5 28 +79 5 Ree Seg 
Scat Se 1849 1078 5 442 | +59 52 52 2 5°5 
19 dee ie 1980 | 1155 (Ree: + 69 22 Wage BAKE 
20 a 42 2198 1270 6 38-4 +67 42 HEOW) or KS 
21 er 43 2209 1279 6 40°8 +69 1 Re. Ee 
22 sas be 2210 1288 6 42°6 +77 8 4:60 2) ACF 


H.P. 598 (5-3); BA.C. 1300 (5-5); Fl. i (5-5); Fl. 2 (5-5); Fl. 3 (5-4); 
Fi. 4 (5-4); B.A.C. 1549 (5-5); Fl. 16 (5-3); Fl. 37 (5-3)5 Fl. 36 (5-3)5 5:5) 
IANO, Worys (Guage INO, AIS (sosyic. Ie, wie) (Gena IRL Gis (Gos) Tee. 
3528 (5-3). 


13. CANCER. 


Fy. Cancre or Li’ Ficrevisse ; Germ. Der Krebs. 


R.A. Decl. 
he, an ° 

Meridional Centre of Constellation .., eins 8 30 +20 
’ plete cOCin Cummeer sas a 7 5° 
Approximate Followine 9 20 

Boundaries Fit a iy 
a North ee ane ae a Gs, 
B20: South beg te a uw 


Cancer has no more conspicuous star than 8 of mag. 3-8, but 
the cluster Preesepe (M 44) will serve to indicate this asterism to 
the naked-eye observer. There are 14 stars between 4—5-2 mags. 
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aes Harvard Magnitude, 
No, |Letter. ann B.A.C. | or Argent. ee 2 se Harv 
; Reference, cadet eee or Arg. : Oxford. 
. m™, (e} / 
I S06 6 2672 1505 56°0 +28 8 Bt. 2 Bol 
2 bis 8 2690 1507 58°4 +13 28 Be 8 ip 


2744 1521 5°3 Sp SS 47 3 4°9 


h 
7 
7 
pb 10 2714 I511 8 o7 + 21 56 ey fe 130k 
C 8 
B 17 2778 1533 2 Ck aS) 38 Fees 


or & WwW 
ry, 
HW 
n 


6 x 18 2486 1536 12°8 +27 3 eee Rez 
7 2822 1553 19°5 ae Hy BI: 54 
8 43 2937 1597 2h gs) 4:8 = 479 
9 


37°9 +18 36 43 3 43 
39°4 +29 12 42 3 42 


Gu) 43 2953 1602 
10 t 48 2965 1605 


oO 0 0 © 0 
te 
= 
Ww 


{1 p” 58 3026 1626 
12 ° 62 3047 1634 
13 a 65 3055 1639 
14 Kk 76 3111 1659 
15 é 77 3117 1661 


4815 (24-28 23 | 52 2 5:3 
506 =| +15 47 | 5:2 : 5'5 
519 | +12 19 43 > 4°4 
13 +I1I 9 ey 15392 
2°5 + 22 31 Opp 1307) 


XO © ‘GO ‘Go 0 


w (5-9); W (5°8)3 A (5:7)3 $'(5:9)5 $7 (5:5) 5 9 (5:8)5 7 (5-5) 5 &? (5-9)5 ¥* (5-8) 5 
€ (Preesepe) ; 07 (5-7); 0? = FI. 57 (5-5); Fl. 59 (5-5)3 v (5:6)3 7 (5-4)3 m (50). 


14. CANES VENATICI. 
Ir, Les Lévriers; Germ. Die Jagdhunde. 


R.A. Decl. 
lols” san ° 
Meridional Centre of Constellation... oh TO + 40 
° Preceding =. 59 580 1 ©) 
er oes Following... ee te 14 5 
Boundaries, Neh na 
aCe \ South sa wee tee + 30 


This constellation has but one conspicuous star, a, called also 
Cor Caroli, of mag. 3. It was this star which, with a few near it, 
Halley desired to form into a separate constellation to com- 
memorate King Charles II., and even now celestial atlases and 
globes will sometimes be met with in which this star is placed 
in the centre of a heart surmounted by a crown. There are 10 
stars between 4—}5:2 mags. 

L 2 
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; R Magnitude, 
3 Flam- Harvard R.A. Decl. 
No, ie steed, BAC. ee 1880, 1880. ag : Oxford. 
: h. m. ° , 
14 4128 2082 12) £075 +33 44 Bel. oe wed 
2 5 4180 2102 12 18°2 +52 12 Efe) re LH 
8 4235 233; 12 28°0 +42 I WEB SIS 
a 12 4346 2195 12 50°4 + 38 58 aye 
5 4433 2237 TZN SeSau cet O04 7 Gaek no Ge 
6 | 20 4451 2248 eh Oe +41 12 427, eae 
7 20 4456 2253 13 1371 | +50 19 cee REO 
8 4536 2297 13 294 | +37 48 570s 50 
9 24 4538 2299 13 296 | +49 38 48 ; 570 
10 25 4552 2304 13 321 | +36 54 50 3 5 
II 4632 2352 13 465 | +35 2 49 3 52 


Fl. 6 (5-3) ; B.A.C. 4233 (5-3); Fl. 14 (5-3); B.A.C. 4600 (5-5). 


Fr. Le Grand Chien; Germ. Der Grosse Hund. 


Meridional Centre of Constellation 


Approximate 
Boundaries, 
1900. 


15. CANIS MAJOR. 


Preceding 
Following 
North 
South 


R.A. 


h, m. 
6 40 
6 Io 
BAS 


Decl. 
° 


—24 


—I10 
85) 


Canis Major is quite a small constellation as regards its area, 
but it contains a large number of conspicuous stars, including the 
brightest of all the stars, Sirius. The following are the important 


stars :— 


(Sirius) .., 


a 
€ 
OM. 
B 

7] 


Mag. 
I-4 
15 
1-8 
2-0 
2-4 


Mag. 
3:0 
3°0 
3°5 
ar 
39 


Besides these, Canis Major contains 31 stars of mags. 4—5-2, and 
therefore may be ranked as decidedly a bright constellation. 
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ES oe 


: Mamie Harvard Magnitude. 
Be rR ete ress | det 2 | Ber oct 
em: oe, 
I oan Soc SOL Tz 7, 6 10'2 — 13 40 4°8 
2 ay ae Se 1183 6 12°4 —16 46 5°1 
3 Sot sh wa 1186 Onn3 2 — 19 55 51 
4 ¢ I 2051 1195 6 15°7 —30 I 3°0 
5 | 8 2 2001 1201 6 17°4 —17 54 20 
6 ee 3 ] 2066 1203 6 17°77 3402 471 
7 r a 2109 L222 aay — 32 30 4° 
Smeal ne 4 2132 22h) 08260 — 23 19 42 
9 ee 5 2160 1242 | 6 30°0 — 22 52 4°4 
10 v q 2171 1251 6 31°5 --19 9 4°2 
II ys 8 2174 1253 6 32°6 —18 8 44 
12 Axe ese aie 1254 6 33°8 —I4 2 5°0 
a 9 2213 1275 6 39°9 Se Eg Nets 2 hata ceo BCs) 
14 a 10 2214 1276 6 39°9 — 30 57 BoD 
15 aoe if 2221 1283 6 41°4 -— 14 18 4°9 
16 K 13 2246 1300 6 45°4 — 3222 3°9 
17 ae 38 2252 |A37Pup.| 6 46°5 —- 34 14 54 
18 bgt 15 2263 1308 6 48°4 —20 § 4°4 
19 0 14 2264 1309 6 481 —II 53 4°2 
20 ot 16 2267 1312 6 49°2 —24 2 4:0 
21 age 19 2242 1315 6 50°4 —19 59 44 
22 mn 18 2273 1316 6 50°6 — 13 53 5 
23 ae rey 6 50°79 —-22 47 5°2 
24 t 20 2274 1318 6 508 — 16 54 4°5 
25 2281 1320 6 52°6 — 24 29 5°2 
26 € 21 2203 1325 6 53°9 — 28 48 15 
27 22 2309 1333 | 6 56°90 | 127.46 3°5 
28 °° 24 2318 1337 6 580 — 23 40 3°0 
29 y 23 2319 1340 6°58:'3— || —= 75 27 4'1 
30 1345 Gh SET —1r 6 Bi 
31 5 25 2345 1350 i 85 — 26 12 18 
Be a 24 2388 1368 i ON —26 9 4°5 
Zoic 28: | 2391 1370 7 99 | — 2634 | 37 ; 
34 sit ae an I13%2 7 10°8 —I15 23 5'2 
35 ay ae LS 7 11°6 =a © 4°7 
[ft ee eee 
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Harvard Magnitude, 
Letter. i .A.C. | or Argent. Harv. . 
: Reference. | or Arg. Oxford. 


49 
48 
43 
49 
4°9 


24 


H.P. 1190 (5-4); H.P. 1226 (5-3); Lac. 2334 (5-8); Lac. 2341 (5-9); B.A.C. 2162 
(5-3); Lac. 2374 (5-7); H.P. 1278 (5-3); HP. 1282 (5:5); HP. 1291 (5-3); 
H.P. 1306 (5-5); B.A.C. 2291 (5-4); H.P. 1358 (5-4); H.P. 1383 (5-4). 


16. CANIS MINOR. 
Fy, Le Petit Chien; Germ. Der Kleine Hund. 


R.A. Decl, 
h. m. i 
Meridional Centre of Constellation SP 7 30 + 6 
: Preceding ... sins ths 7 0 
even om inete Following ca sce SO 
LEST North ae se wae +12 
een South =: sis ae + 1 


Canis Minor will always be readily found by reason of its 
conspicuous leader Procyon, of mag. 0-5 of the Harvard scale, the 
Oxford value being substantially the same. The only other 
important star is 8 of mag. 3-1, but there are 6 other stars between 
4—5-2 mags., which is a high average for so small an asterism. 
Harvard Magnitude, 


or Argent. Harv. 


Reference, one : Oxford. 


50 
at 
46 
570 
51 


bo 0 © OO 


OF BE SR Se UST 
nd 


O's 
5°9 
49 


So ON 


NS 


+++ ¢4+4+4++4+ 


a 


Fl. 1 (5-4); 7 (5-3); 8 (5:6); Fl. rz (5-5); Fl. 14 (5-3). 
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17. CAPRICORNUS. 


Fy, Le Capricorne; Germ. Der Steinbock. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation ... $60 20 50 —20 
f Preceding ... ao eee 20 0 
peat Following... wee aor 21 45 
popndaa =; North eas ee Bes — 9 
Aer | South abe ae os — 28 


Capricornus is a constellation which has not much to attract 
the naked eye. Its chief stars are :— 


Mag. | Mag. 
Ors Ban Ure: 3-0 Cae. £6, ais 
es AOE 3-4 Dees ae ADS 3:8 
Cee ae st 3:8 


together with 16 stars between 4—5-2 mags. 


No. fetier| Man | mac. forkigan | RA | Meh | nate ost 
h n ° , 

1 | al 5 6972 3537 20 I1'O — 12 53 4°5 
2 a’ 6 6974 3538 20 114 — 12 55 38 
3 v 8 6991 3552 20'14°0.")) —13) 8 | 47 
4 9 6995 3554 2007453. |= AgT10 3°4 
5 7 Io 4031 3574 20 20°5 — 18 36 5:2 
6 p Il 7O42 3575 20 22°0 — 18 12 5°0 
7 ¥ 16 BEE) 3638 20 39°90 | — 25 42 4°3 
8 w 18 7227 3661 20 44°7 | —27 22 4°4 
9 n 22 7305 3706 25 57°6 — 20 2¢ 5°2 
10 8 23 7322 3712 20 592 | —17 43 4°35 
11 A 24 7328 3715 21 Onn — 25 29 4°6 
12 t 32 7407 3756 21 15°6 — 17 21 4°4 
13 ¢ 34 7445 3779 21 19°9 | — 22 56 38 
4 D 36 7460 3783 21 21°8 — 22 20 Ask 
15 € 39 7500 3809 21 30°4 —20 0 4°5 
16 y 40 7525 3818 wi BRON —I17 12 3°8 
17 41 7539 3822 21 3572 | — 23 48 5°2 


Letter. 


Flam- 


The Starry Heavens. 


Harvard 
or Argent. 


[ Boox SI DY. 


Magnitude, 
Harv. 


steed. Rataverce or Arg. : Oxford. 


3824 
3838 
3848 


3864 


o (5:6); 0 (5-6); 7 (5:3); v (5-3)3 xX (5:3)3 @ (5-3)3 Fl. 29 (5+5)5 Fl. 30 (5-4)5 
Fl. 42 (5-3)5 A (5-4). : 


18. CASSIOPETA. 
Fy. Cassiopée; Germ. Cassiopeia. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation iy <a, +60 
’ f Preceding ... ar es 230 
Approximate : 
<r he Following BO 
oundaries, North +77 
gee South + 46 


Cassiopeia is a constellation of great extent and of great 
telescopic interest, owing to the fact that a rich part of the 
Milky Way runs through it, but the interest of its naked-eye 
stars chiefly resides in its well-known W group. The chief 
stars of the constellation are :— 


Mag. Mag. 
hee 2-2 Gh eton an ae 3:6 
No 2-3 € ek a a 3:6 
B 2-4 (> See on ae 3-7 


Oo wee 2.8 


and there are 31 stars between 4—5-2 mags. 
DETER E A ADEE D SEAL PES BLM YAS A EET (SAR AN AD BAN REDE PLY EES (A i AS SALE EE I FERAL EET IE ELITE, 


Harvard Magnitude 
Flam- R.A. Decl 3 : 
. |Letter. B.A.C. r Argent. : , 
No euuer.! steed. tieeekane 1880. 1880. eae : Oxford, 
i he gay ° ‘ 
I I 8054 4086 23 15 | +58 47 BO 8: 52 
2 4 8162 4144 23 19°5 + 61 37 eB iG 
3 8188 4153 23 24°5 | +57 53 48 : 49 
4 T 8268 4201 23 41°2 +57 59 Bez 4 eek ok 
5 p 8310 4224 23 484 | +5650 | 46 : 48 
6 o 8 8330 4237 23 530 | +55 5 510s 570 
7 Il q 9 o 28 + 58 29 PTE 8 PPR 
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Harvard 
or Argent. 
Reference. 


153 


Magnitude, 


69 
fet 


Fl. 2 (5-4); B.A.C. 8083 (5-5); FI 6 (5-5); B.A.O. 8322 (5:5); Fl. 10 (5-5); 
B.A.C. 79 (5-4); Fl. 12 (5-4); B.A.C. 197 (5-5); B.A.C. 201 (5-4); Fl. 23 (5-3); 
B.A.C, 228 (5-4); B.A.C. 255 (5-5); Fl. 31 (5-3); BAC. 335 (5-4)3 Fl. 32 (5:5); 
Fl. 40 (5-5); Fl. 43 (5-5); Fl. 44 (5-5); Fl. 47 (5-4)3 Fl. 49 (5-3)5 Fl. 53 (5:5); 


B.A.C. 777 (5-3). 
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19. CENTAURUS. 


Fy, Le Centaur; Germ. Der Centaur. 


R.A. Decl, 
hm, ° 
Meridional Centre of Constellation... das 1320 —47 
> / Preceding, ~... oe ane 10 45 
Approxhmate Following... ae a I4 49 
Boundaries, North ae ss ad — 33 
ae Sovth ay ae ron =O 


\ 


Centaurus is a large and important Southern constellation, 
rich in bright stars, the whole of which are unfortunately in- 
visible in England. The prominent stars are :— 


Mag. Mag. 
a? 1-0 | oo. ane ae 2-8 
B 1-2 Fee fire ace 3:0 
Ome te ee 1-7 1 Ses ae ie 3-3 
ae dee Bee oe 2-4 Pe ee one Las 3-4 
U] 25 B 34 
€ 2-6 uae vn are + 
¢ 2-7 u V 3-7 


and there are 42 stars between 4—5} mags. 


SSS SS SS ID IS SE a EL EE I EES 


h. m. ° , 
I 7 a 3866 || A247 |) tr 15:6 |) 53) 50 +3 
2 3907 dX By II 22'8 —42 0 5°4 
3 Lae.4774 A 37 Ii 26°2 — 58 46 oe 
4 we [Lacgz75 A 38 II 26°3 — 58 51 5°5 
5 3935 | A 42 | Ir 288 | —53 34 | 572 
6 eee \ 3938 | A 45 | re gox | —46 58° | 55 
vi oN 3941 A 46 Wt gxor — 62 21 3°4 
8 ee Se 3986 A 65 Il 40°7 — 60 30 Any 
9 3988 A 66 I1 40°8 — 39 50 5-4 
10 4000 A 69 It 43°8 —63 7 4°9 
II ora so 4007 BM Tig per — 44 30 me) 
12 5 500 4087 A 94 1, ea — 50 3 28 
13 p | 4103 | Atror 12 84 | —51 42 45 
14 | # Aude SUL S 42 05°3 | ae A 5°5 
15 o ne 41907 A121 Tee — 49 34 4°3 
1s SS Sn ni 


%% 
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Harvar Magnitude. 
No, |Letter.| Ham | Bac, or: Arvent ae pe He. ee 
h m, ° , 
16 T ane 4251 A131 1 Buon = NG) {03 4°4 
17 aor ue 4262 A 132 12 33°4 — 39 20 Ree 
18 y A 42604 A 134 12 34°9 — 48 18 2°4 
1g con wee 4272 A 136 1213 5°0 — 48 9 5°4 
20 noe nbe 4309 A143 12 44'2 — 33 20 5°3 
21 505 ae 4317 A149 12 46°3 — 48 17 50 
2p an ae 4321 A150 12 46°8 — 39 32 4°4 
Bae R tas ohieetes = lem ges Pee 571) 12 476 | —56 32 | 474 
ruc. { 
24 | os. ve 4377. | AI7I | 12 59°3 | —47 49 5°3 
25 e a: 4379 AAS | 12 59'0 1) 45 16 48 
26 lee a 4412 A 183 1 ES | —59 16 54 
2 ve ve 4417 | A185 13, 5:3 -|-— 37 Lo 5°3 
28 t Ao 4458 A 204 ia} 3138) — 36 5 3°0 
29 ae BAG 4463 A 208 13 149 — 60 21 5:2 
30 nee nad 4507 A 227 TBS ely — 38 47 4.5 
Bi € Ro 4549 A 245 1B Be —52 51 2°6 
BO We I 4579 A 265 13 38'9 — 32 26 4°5 
RE ir F 4580 A 266 13 39'1 — 50 50 Roe 
34 y a 4001 A 272 Tena 2a —4I 5 By 
35 ue 4602 A 273 13 42°4 | — 41 53 3°4 
36 g 2 A603) A274 | 9034273 |! — 33 61 46 
3 ke 3 4623 | A280 | 13 449 | —32 24 47 
38 h 4 4629 2349 13 46°3 — 31 20 4°7 
39 ¢ Sh 4638 A 289 13 48:0 | —46 42 24 
40 ~ Ae 4653 A 296 13 51'°O | —4I 32 4'1 
qr | |... | 4654 | Aaoy |> 13 5t3 | —44 13 | 42 
42 v? vee 4668 A 303 13 54°2 —45 I 5:0 
43 B bt 4669 | A304 | 13 554 | —59 48 1:2 
44 | X vee 4681 | ABZti | 13 587 | 40 36 4°8 
45 6 5 4686 2379 13 596 | —35 47 17 
46 ae eae 4695 AN Bini 14 1°79 | —52 51 54 
47 | ow ve 4735 | A336) 14 119 | —55 49 5°0 
48 p vee 4745 | A338 EASES Suni 3 1. 20 4'4 
Gl eat esse mer eommAuagzene t4e%5%)~ | 138: 58° | 49 
50 0 cin 4811 A 356 14 27°9 — 41 38 one 
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Harvard Magnitude, 
Flam- i R.A, Decl. 
No. |Letter. rel B.A.C. ee 1880. 1880, 2s. 5 tows: 
3 h. m. ° , 
51 at 1s 4831 A 363 C403 — 60 20 33 
52 a? tee 4832 A 364 14 31°5 — 60 20 1 
53 ee er 4842 A 368 14 34°5 — 37 16 4°2 
B4 [ove fae 4852 | A371 | 453673 || ==34 39 4°3 
55 Ba a 4858 | A372 14 376 | —34 40 5°4 
56 k we 4928 | A386 | 14 514 | —41 37 3°3 


Lac. 4603 (5-5); Lac. 4649 (5-8); Lac. 4747 (5-7); Lac. 4785 (5-7); Lac. 4816 
(5-9); Lac. 4815 (5-9); Lac. 4856 (5-7); Lac. 4868 (5-8); Lac. 4878 (5-9); Lac. 4992 
(5-7) 3 Lae. 5029 (5-8); Lac. 5037 (5-9); Lac. 5069 (5-8); Lac. 5092 (5-8); Lac. 5142 
(5-8) ; Lac. 5150 (5-7); Lac. 5164 (5-9); Lac. 5211 (5-7); Lac. 5331 (5-8); €* (5:8) 5 
Lac. 5422 (5-7); Lac. 5437 (5-9); BA.C. 4437 (5-5); Lac. 5531 (5-9); » (4); Lac. 
5552 (5-8); Lac. 5632 (5-7); Lac. 5676 (5-8); Lac. 5700 (5-9); Lac. 5733 (5-7) 3 
Lac. 5850 (5-6); Lac. 5875 (5-9); Lac. 5893 (5-6); Lac. 6146 (5-8). 


20. CHPHEUS. 


Fy, Céphée; Germ. Cepheus. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation .., one 22 0 +70 
7 Preceding .,. aoe ot 20 20 
oo ee ( Following ... ae oe 24 0 
Boundaries, North Se i ia +85 
a 902s South ste ae ae +55 


Cepheus is a large and straggling constellation reaching nearly 
to the North Pole and without any very conspicuous stars. The 
chief are :— 


Mag. Mag. 
a(Alderamin) .., 2.6 Poses on ‘6 3:6 
Bis ae San 3-4 es See see 3-6 
ay Den Va Rk Pere ahs lee Bs 
Cone : ae 


and there are 20 stars between 4— 5-2 mags. 
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Harvard Magnitude, 


or Argent. : Harv. 
Reference, on are : Oxford. 


3468 52 
» 3545 4°4 
3594 43 
3653 46 
3656 36 


3757 2°6 
3798 34 
3819 4'8 


3845 3°9 
3847 48 


3855 j 4°5 
3879 Boe 
5°2 
4°4 
52 


3°5 
5'0 
4°2 
40 
5°2 
3°6 
48 
50 
4°5 
49 
3°4 
51 


B.A.C, 225 (5-5); B.A.C. 979 (5-5); BA.C. 1247 (5-4); B.A.C. 1448 (5-3); 
B.A.C. 2157 (5-3); Fl. 4 (5-5); BAC. 7377 (5:5); Fl. 6 (6-3); Fl. 7 (5-4); BAC. 
7495 (5-4); BAC. 7545 (5-5); Fl. 14 (5-5)5 Fl. 18 (5-4); Fl. 20 (5-4); BAC. 7754 
(5-4) 5 A (5-3); B.A.C. 7760 (5-5); B.A.C. 7759 (5-4) 5 Fl. 28 (5-4)5 p (5-4); Fl. 31 
(5-3); B.A.C. 7961 (5-4); B.A.C, 8039 (5-4); B.A.C. 8106 (5-5). 


Cetus is a very large constellation as regards its 
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21. CETUS. 


Fr. La Baleine; Germ. Der Wallfisch. 


®, 


Meridional Centre of Constellation 


F Preceding 

Approximate Following 
Boundaries, North 
ew South 


R.A. 
h. m. 


I 45 


23, 50 


3 20 


[Book XIV. 


+10 


area, but not 


one of any great interest either from a naked-eye or telescopic 
point of view. The chief stars are :— 


Mag. 
[o> cent wae re 2-1 
a (Menkar) sas 2-7 
Uo Fe ais san 3-6 
Ce ioe aoe ae 3-6 
Toe Sore ats 3-6 


em BR 


Mag. 
3-6 
38 
3°8 
3°8 


Allusion must here be made to the celebrated variable o Ceti, 
commonly called Mira, because at its maximum it generally 
reaches the 34 or even the 2™ mag. 


Besides the foregoing there are 27 stars between 4—5-2. 


: Alarvard Magnitude, 
No, |Letter.| Ham | Bac. or Argent, soe eee Hare. Oxford. 
. ioe h. m. ° / 
I 2 8358 4252 23) 57-6 ike () 4:67 34s 
2 3 8361 4255 23 58°4 —II II 5:2 
3 6 20 17 Cy i —16 8 HEN 6 ets 
4 21 On Ori — 18 37 5:2 
5 7 33 30 OF 857 1os36 46 3 43 
6 ‘ 8 62 45 0. 13°38 NS Or20 Ul 3:6 mae 
7 115 68 O 24°4 — 24 27 5°2 
8 B 16 196 103 © 37°6 — 18 39 erie PA 
9 ¢' 17 200 109 © 381 — 11-16 4°9 
10 203 111 © 38'S — 22 40 5:2 


EES LTTE SSS SE REESE I SS LN 
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No, |Letter.| Flam) Bac. or Argent, ae aoe arr + oto 
Fy hom. So 4 

II 20 242 138 ° 46°9 —) 148 5O O52 
103 7 aT 332 183 e260) —10 49 BO 8 BPR 
13 37 372 203 I 84 —1 834 50 3 52 
14 6 45 420 220 I 18'0 — 8 48 20, Mee sed 
15 48 449 236 I 238 — 22 15 51 

16 T 52 536 271 1/38/54" | — 16 34 36 : 3° 
17 x 53 559 282 I 43°7 —11 17 Hey Bh) 
18 ¢ 55 505 286 1 45°5 — 10 56 38 3 3°5 
19 56 594 302 re5 1-0 —23 7 52 

20 v 59 618 315 1543 — 21 40 Bes BSG) 
21 aoe 627 322 I 55°9 — 30 35 52 

22 et 65 684 352 2 6:6 + 817 7 NY Wate ae 
23 0 68 720 370 7) 1B — 331 Var 

24 p 72 754 385 2 202 — 12 §0 4°9 

25 ora iS 760 389 2.288 hea 7256 44° 47 
26 o 76 781 400 2 264 —15 46 4°7 

By Se 790 404 2 28°6 — 28 46 48 

28 v 78 794 409 252009 jie Ps. 45 49 > 4°9 
29 ri) 82 SIT 418 Boo) — oll Ao Ta sefe2 
30 € 83 815 420 2) 33:8 — 12 23 5 Once ss 
31 % 86 837 433 2 37°1 + 2 44 BO 8 Be 
32 7 89 847 436 2 384 — 14 22 4:3 AsO 
33 He 87 845 437 2 385 +>" 9 36 Hirhe Bo 2; 
34 | A of 929 477 2533 | + 8 26 46 3 4°9 
35 a 92 949 482 2 56°0 + 3 37 2mm erd 
36 a 94 994 510 3 6:6 —= i oe Bey 98 63} 
37 at 96 1028 529 3) ge + 2 56 5 OM ameser 


HP. 29 (5-4); B.A.C. 35 (5-4); Fl. 13 (5-3); H.-P. 124 (5-5)5 $° (5:3)3 ° (5-6) 3 
p* (5-8); Fl. 28 (5-4); Fl. 46 (5-3); Fl. 49 (5-5); Fl. 50 (5:5); H-P. 270 (5-4); Fi. 
60 (5-4); Fl. 67 (5-5); H-P. 377 (5-5); H.-P. 386 (5-5); B.A.C. 776 (5:5); Fl. 97 


(5-5). 


160 The Starry Heavens. [Boox XIV. 


22, CHAMASLEON. 


Fr, Caméléon; Germ. Das Chamaleon, 


R.A. Decl. 
hem: ° 
Meridional Centre of Constellation ... ae 10 40 —78 
. Preceding .,. Sta coe 8 o 
ee | Following ... pac are By (2) 
Boundaries, North ae fa S.% sii (a. 
eee ( South es sce oe — 83 


Chameleon is a small and unimportant constellation not far 
from the South Pole which has no star brighter than a of mag. 4-2. 
It contains however 6 other stars nearly as bright, that is to say 
between 4-4—53 mags. 


Harvard Magnitude, 


Letter. -A.C, | or Argent. a - Harv. 
Reference. : ; or Arg. : Oxford. 
| 


A 4 
A 5 
A 14 
23 
26 


m (5:6); ¢ (5-8); #« (5-6). 


23. CIRCINUS. 


Fy. Le Compas; Germ. Der Zirkel. 


R.A. Decl. 
hyo ° 
Meridional Centre of Constellation  ... ee 14 50 OF 
: Preceding ... one sac 14 10 
Seppe Este Following... tee ae I5 20 
Boundaries, North, — 55 
Agel South mae an ane —68 


Circinus is a very small constellation with one fairly bright 
star a of mag. 3-5, and 3 others between 4—5} mags. 
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"l Harvard Magnitude. 
No. |Letter, Sa | BAC. | or Argent. oY Ee Harv. 
: Reference. cee 1880, or Arg. ? Oxford. 
h m. fe} , 

I a sas 4835 AN TY TAA 278 — 64 27 ar5 

2 € Me G007 yy AlAs | 15d 7°53 85-99) 5S 

5 B be 5011 A 44 DS Ser — 58 21 4°7 

dei 7. sy 5044 | A 47 EB 33'S 14) 55563 572 


Lac. 6119 (5-9); 8 (5-8) 5 7 (5-9) 5 5 (5-6). 


24, COLUMBA NOACHI. 
Fi, a Colombe; Germ. Die Taube. 


R.A. 

ib Tm. 

Meridional Centre of Constellation ... wae 5 40 

; Preceding ... a0 nA 5 Oo 

eee? sitiaie Following... one a8 6 20 
Boundaries, North 
POs South 


—27 
= 4553 


Columba is a small constellation to the south of Lepus, partly 
visible in England, and possessing the following stars of im- 


portance :— 
Mag. 
a st ou: ee ace Py 
B 9 re aA nae 29 
€ nie as ade aS 3:8 


together with 9 between 4—5% mags. 


ary ar ; Magnitude. 
No, {Letter,| am | B.a.0, or Argent ae TEER mo eOstort: 
: h m,. ° , 

I 0 1650 A il 5 13°9 —35 I en 

Z c 1739 IOIL BOA Ope) —— 35934 4h 3°8 

3 a 1787 1042 eee — 28 46 Bez 

4 a 1802 1048 5 35°3 —= 34 8 27 

5 # 1841 5 415 — 32 21 5°4 

6 B 1878 1088 5 467 — 35 48 2°9 

ii A 1891 AN hy 5 48°8 — 33 49 552 

8 f 1906 A 61 B13 —3) 8 5°4 

9 Y 1922 1110 5 53°3 5h) U7 41 

10 1946 1125, 5 58°4 — 26 17 5'0 


VOE TUT: M 
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—— eet ae 


Harvard Magnitude, 

Flam- R.A. Decl. 
No, |Letter.| 7). B.A.C. | or Argent. Harv. . 

steed, Ratsvaries 1880. 1880, or kee Oxford. 

; , h. m,. ° / 
II 6 nai 1982 A 79 6—3°4 irae 37 4 5 
12 K Ns OR A 84 () ase — 35 6 4'8 
| 


EE Ee 


Lac. 1868 (5-9); Lac. 1895 (5-8); Lac. 1941 (5-7); Lac. 1936 (5-9); Lac. 1964 
(5:7); Lac. 2067 (5-8); o (5-6); Lac. 2124 (5-8); Lac. 2130 (5-9); 7 (5-8); Lac. 
2217 (5:8). 


25. COMA BERENICES. 


F, a Chevelure de Bérénice; Germ. Das Haupthaar der Berenice. 


R.A. Decl. 
hy an: ° 
Meridional Centre of Constellation ... a 12 40 +27 
c Preceding... 0 aoa II 50 
SURES Following... iiss ae 13 30 
Boundaries, aan - oe a +32 
HES» South a8 nae en +14 


Coma Berenices is a small constellation exhibiting a con- 
siderable number of medium-sized stars distributed over its 


whole area at something approaching equi-distant intervals. 
The brightest is 8 of mag. 4-4, but besides that there are 17 stars 
as bright as or brighter than 5-2. 


| Harvard Magnitude, 
Nos better stood, | BAG kee ee |, ee eee 
| g. 
= h m, fe) / : 
I 7 6 | 4125 2079 12, 99 | +15 34 Sa gat 
2 ee 7 | 4127 2081 12 LO | +24 37 Bo2) ea 
3 as If 4156 2094 12) 14 4 | + 18 27 AQ) 15) As 
4 12 4169 2098 12 16'5 +26 31 Z1ey FESS 
5 | ig 4181 2103 12 18:3 + 26 46 5.1 5°5 
6 14 4191 2109 12 2074 | +27 54 51 51 
7 W isp | UO 2110 12 21:0 | + 28 54 47 45 
8 16 4196 2111 122i-o + 27 29 51 54. 
9 17) 4207 2117 12 22°99 | +26 35 Bes 8 iset 
10 oe 23 4240 2136 12 289 + 23 17 4:00 asd 
SS SS 
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Harvard Magnitude. 
- See) Blam AQ Pikes R.A, Decl. . 
mal | steed, | oC ett awe. 1880, Harv. ; Oxford. 
hy m, - a , ‘hen! 
It 24 4242 2137 12 29'1 +19 2 50 48 
12 31 4315 2181 12 45'9 + 28 12 5°0 5. 
13 35 328 2184 12 474 | +21 54 51 50 
14 36 4351 2201 12 §3°0 +18 4 5:0 52 
15 Biri 4360 2204 12 54°5 + 31 26 51 5'0 
16 41 4390 2218 T3314 + 28 16 EEO) SC) 
7 a 42 4406 2226-7| 13 4°2 +18 10 aaye tara 
18 43 4421 2232 Tey OR + 28 29 APA use? 


Corona Australis 


Fil. 18 (5-5); Fl. 21 (5-5); Fl. 26 (5-4); Fl. 27 (5:3). 


26. CORONA AUSTRALIS. 


i’, a Couronne Australe; Germ. Die Siidliche Krone. 


Meridional Centre of Constellation 
Preceding 


Approximate 
Boundaries, 
1900. 


Following 
North 
\ South 


R.A. 
h. 
18 30 


Uf 5) 


m. 


19 


Decl. 
(2) 


— 36 
— 45 


is sometimes designated by foreign astro- 


nomers Corona Austrinus, but Australis is undoubtedly to be 
preferred. The brightest star is 8 of mag. 4-1: next follows a, 


which is 4-2. 


Six of the naked-eye stars, including the 2 just 


mentioned, near the following border are disposed in a curved 
line which Gore speaks of as a good example of a “star stream.” 
Altogether there are 8 stars above the magnitude of 53. 


| Harvard Magnitude. 
No. |Letter, foes B, A.C. | or Argent, ee ee Harve we 
steed, | Reference. 1000. 1600, i Arg. : Oxford. 
| 
; : | h m. 6 . 
) 
I oe 62906 | A 15 18 25'0 —42 24 5rl 
: | 6378 | AY 24” | “18° 39°3 | —40 31 5°5 
Bet g 6458 | A 34 | 18 506 | —37 15 | 5°5 
4 ¢ “ 6484 | A 39 1o54'O, | 42.15 52 
5 OY es 6511 A 41 18 58°3 — 37 14 4°6 
SS SE EO I SA TE IE ET EE SED AL 
M 2 
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Harvard Magnitude. 
+ Flam- R.A, Decl, 
No. | Letter. B.A.C. or Argent. Harv. . = 
steed, ; Rarsronce: 1880. 1880, op kee Oxford. 
— h m. fo} , 
6 5 = 6523 A 43 14. 0°0 — 40 41 50 
7 a Sa 6535 | A 44 LOLS |e Oe 4°2 
8 B a 6541 A 46 1g 18 — 39 32 41 


Lac. 7550 (5-6); Lac. 7621 (5-9); Lac. 7671 (5-6); Lac. 7680 (5-7); Lac. 7748 
(5-6); « (5-4); Lac. 7750 (5-8); A (5:4); Lac. 7829 (52); 9° (5-7) 3 Lac. 7909 (5:8); 
Lac. 7916 (5:7). 

27. CORONA BOREALIS. 


Fy. a Couronne Boréale; Germ. Die Noérdliche Krone. 


R.A. Decl. 
h. 2m, ° 
Meridional Centre of Constellation ... ant 15 40 + 30 
, Preceding ... ae se 15 10 
LADUE SET Le Following ... 308 ae 16 20 
Boundaries, North oe 4p +40 
oo South ane wes ae +21 


Corona Borealis is a constellation respecting which Webb 
remarked that it resembles “more than usual the object whose 
name it bears.” The brightest stars are the following :— 


Mag. 
a oes ee ne Ane 2-4 
B a ser aN fe 3:8 


and there are 13 other stars between 4—5-2 mags. 


No (retter| P™| pac. Jorament.| RA De il pe ee 
: Reference. : s or Arg, * Oxford. 
Le m, ° , 
I n 2 5075 2559 ER Los2 + 30 43 Mele es 1-6) 
2 B 3 5098 2572 Ds, 22°9 +29 31 210) aes 
B 0 4 5131 2588 15 281 + 31 46 PRB Vein flee, 
4 a 5 5143 2594 15 29°6 +27 7 2A eae ae 
5 7 | 5178 | 2614-5] 15 34°99 | +37 2 48 obey 
6 8 5192 262 15 37°7 + 26 41 LG EG 
4 5 10 5244 2643 15 44°6 +26 26 TRS EO 
8 K II 5259 2652 15 460°7 +36 2 Ace eiO 
Re 13 5302 2073 15 .52°6 | 27 14 | 4: 3 ge 
10 p 15 5319 2685 15 56°5 | +33 40 52 3 5°! 
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; Harvard Magnitude, — 
No, |Letter. ae B.A.C. | or Argent. ee a Hay: 
Reference. | ree: 1880. On Arg. : Oxford. 


1 L 14 5321 2686 15 56°7 + 30 II i SH) 
12 7 16 5385 2710 16 4°6 + 36 47 52m ee BBO 
13 é 19 5473 2750 TORU 724 a teil Abe 7420 
14 v 20 5479 2751 OMI 7 2S +35 5 5 

15 v? 2I 5480 Dye | Ge TERS) + 33 59 5 Ole aesail 


A (5:6) 5 # (5-4) 5 0 (5:7); (5-6); o (5-3)3 v (5-8). 


28. CORVUS. 
Fy, Le Corbeau; Germ. Der Rabe. 


RA. Decl. 
h. m, ° 
Meridional Centre of Constellation ... ves I2 30 —18 
, / Preceding ... ie nih II 55 
Approximate eS 
b Jari Following... ee oe ee Xe) 
oundaries 
2 North es se Res —II 
1900. 
y South ee sake nee —25 


Corvus, though a small constellation, contains an unusual 
proportion of bright stars, several of which are suspected of 


variability. The principal stars are :— 


Mag. Mag. 
sas sue as 2-8 Ce iee nee aes 3:1 
(Bae ads ae 2-8 Os a ee 3:1 


These form a trapezium. The star lettered a is now only 
of mag. 4-3, which seems remarkable, and it is difficult to believe 
that Bayer could have allotted that letter to that star if it had 
been in 1603 as small as it now is. Besides the foregoing stars 


there are 3 others as bright as 5-2 mag. 


No. |Letter.} Hla" | B.a.0, een We ve ie see 
Reference. ; OF Ange da 4 
‘ h m. ° , 
I a I 4090 2060 A 22 —24 3 4°3 
2 € 2 4097 2063 Tea = A 57 ue 
3 3 4101 2066 12 42ou e122) 50 52 
Mayes aig | 2078 | 12°56 | —16 53 | 28 
5 5 7 4211 2120 1 DEH Pere ST apf 
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RS 


} Harvard | ; Magnitude, 
No. |Letter. nice B.A.C. | or Argent. eet Sea | Harv. . oxford 
a : Reference. : : or Arg. ° : 
| h,  m. oF 
6 n 8 4226 2128 [2>25°90 | — 15 32 4°4 
Uf B 9 4234 2134 12 281 —22 Aq. | 28 


la a a ee 


¢ (5:5); BAC. 4157 (5-4); H.-P. 2154 (5-3). 


29. CRATER. 


Fr. La Coupe; Germ. Der Becher. 


RAL Decl 
h. m. ° 
Meridional Centre of Constellation ... ae II 20 05 
: Preceding... eee ae IO 45 
SPU ronE na Following ... = ae Ne Xe, 
Boundaries, Nosh at es i ai 
oe | South eas ate ae —23 


Crater is by some catalogue-makers treated as part of Hydra, 
but its individuality as a separate asterism is now admitted by 
the best authorities. The following are its principal stars :— 


Mag. 
OY ac aver ae we 3:8 
and there are 13 stars ranging hetween 4—5-2 mags. 


No, |Letter.| H@™-| Bac. rien ae ee Ree 
' 5 Reference. | . ee seo or Arg, ee 
7 h m. ° , 
I U3 6 | 3733 | 1905 T0..49°6" | ==¥g" 30. |) 1672 
2 | a @ | 3766 Je “1g18 "| ) 20° 53°9 1) ty aomn| eas 
Je lle 9 | 3793 | 1932 | 10 596 | —26 39 | 5:2 
4 B II 3826 1946 Me Be) — 22 10 4°4 
5 5 12 3859 1963 Le Me tea ae a ON) 
6 oN 13 3874 1968 Vt Dye —18 7 5'0 
7 € 14 3881 1971 Tr 18°6 —Io 12 570 
8 ry 15 3883 1973 TLS @ | oe 4°2 
9 17 3922 1991 Te 2099 — 28 36 5°0 
se) 19 3928 1994 27 — 31 12 38 
i 
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Harvard 
or Argent. 
Reference. 


Magnitude, 


: Oxford, 


Harv. 
or Arg. 


& (58)3 ¢ (5-6); BY (5-4)5 Fl. 10 (5-4); Fl. 18 (5-4); Fl. 26 (5-4); H.P. 2050 


30. CRUX. 


Fy, La Croix du Sud; Germ. Das Kreuz. 


Meridional Centre of Constellation 


: Preceding 

Approximate Followise 

Boundaries, North = 
ee | South 


R.A. 


— 56 
—64 


The Southern Cross, as it is generally designated, is a con- 


stellation small in size, but always spoken of with much en- 


thusiasm by those who have seen it. 


Ma 


2 


“« 


a 


B 


“Tw , 


Hom 


The chief stars are :— 


Mag. 
2:0 


3-4 


These form the cross. There are also 5 stars ranging between 


mags. 4—}-2. 


Harvard 
or Argent. 
Reference. 


Magnitude. 


Ea : Oxford, 


or Arg. 


A 6 
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Harvard Magnitude. 
Flam- , R.A. Decl. 
No, [Letter] i604. | BAC oF Argent. eae eaas Ear Be 
h m. ° , 
6 € 4158 A 22 12 14°9 | —59 44 4:0 
"if a 4187 A 26 12 19°99 | —62 26 173 
8 Y 4215 DX BY 12 24°5 | —56 26 2'0 
Gf sa 4284 | A 45 12 39°5 | —55 49 5°4 
10 B 4289 A 46 12 40°97 —59 2 1G 
FE) wee WS is 4325,7| A52-3 | 12 475 | —56 31 4° 


)3 A (6). 


Brisb. 4073 (5:9) 3 4 (5: 


CS 


31. CYGNUS. 


Fr. Le Cygne; Germ. Der Schwan. 


R.A, Decl. 
h m. ° 
Meridional Centre of Constellation 20 30 + 40 
; Preceding 19 10 
eee ( Following 21 50 
Boundaries, Nasik 55 
root | South +29 


Cygnus is a large and important constellation from whatever 
standpoint it may be regarded. Not only are the naked-eye 
stars very numerous, but its telescopic objects of interest, 
especially its red stars, are also numerous and interesting. This 
seems partly due to the fact that a rich part of the “Milky Way ” 


occupies a large portion of the constellation. Its important stars 


ALO. 

Mag. Mag. 
a (Deneb) seg +5 é 3.47 
ape sae ae “a 2-3 o! 3:8 
€ 2-7 K 3-9 
Ores tee ees 3:0 t 3:9 
B (Albireo) ante 31 T 3:9 
Cre ee Fee 355 


and there are no fewer than 50 stars betwoen 4—5-2 mags. 
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No. |Letter, cee B.A.C, or Agent aes pe lea ote 
h m. ° , 
k t 6623 3316 19 143 | +53 9 39 : 38 
2 2 6648 3342 19 19°4 | +29 33 4:00 Scr 
3 4 6667 3352 19 218 +36 5 Ro Eek 
ae 6 6690 | 3362 19 25°9 | +27 43 Ep aac 
Beye} =; |) O6OL |) 3363 19 25:9 | +2743 | 5°2°3 4°8 


6 t to | 6697 | 3365 19 267 | +51 28 | 39 : 40 


i 560 8 6698 3366 19 27°4 + 34 12 AiO as) Aa7 
6718 3382 Jo 308 | +42 8 52 3 54 
9 |... vee 6731 3392 19 32°9 | + 44 26 52 3 5°4 


10 ) 13 6734 3393 Tyg 332 | +49 57 46 : 49 


I p 12 6740 3397 19 346 | + 29 53 49 2 5 
12 ahs o5c 6754 3407 19 37°2 +45 14 i ie Ie 
Bi ii cessagh 15 6771 3417 19 40° | +37 4 SO 3 54 
14 6 18 6779 3419 IQ 41°2 + 44 50 Bee) Pike) 
ual ieee 4 17 6784 3420 19 41°6 | + 33 27 570 3 53 


16 d 20 6824 3440 19 47°6 + 52 41 ite) B= OR 
DE ame | 23 6847 3455 19 50°8 | +57 12 Bk #7 «53 
18 ae 22 6849 3458 Ig 51°6 + 38 10 Aiee 3 eat 
6851 3460 19 518 | +34 46 {OMe 
20 ¥ 24 6856 3493 19 525 | +52 7 48 : 48 


4 
\o 
3 
Nn 
_ 


21 wee 25 6875 3479 19 55°5 + 36 43 Bo BEES 
22 | @ 26 6895 3486 19 580 +49 46 2a nsas 
23 bv? 28 6937 3513 20 5:0 + 36 29 Eo BIL) 
2h |-0'% | 30 6962 3527 2OKEOE | eoti4O 17 £OD Ay 
25) | oP) 31 6965 3528 20 99 | +46 23 3825 142 


26 b° 29 6967 3529 20 Ick =|* + 36 27 Stayt L440) 


Dy ee Be 6976 3532 20 10°6 + 56 12 GR 3 AR 
28 ne 22 6983 3541 2OmnISS +47 21 ZIae  Y 
29 | P 34 6990 3547 20 134 | + 37 39 4°9 

BO ort 35 6998 3551 20 1470 | +34 37 52 3 5°3 


31 % 37 7022 3564 20 17°9 | +39 52 PAP gs el ee 
32 ahs 39 7029 3569 20 I9'I +31 48 AO. fe) eas 
396 | ane |, 41 7067 3583 20 245 | +29 58 4:0) 3) 4°3 
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Harvard 


No. |Letter. ae B,A.C. oe Argent. Le | — 
ereronce, 
h. m. | ° , 
34 | ao | 45 7085 3587 | 20 26:3 | +48 33 
35 47 7103 3599 | 20 293 | +34 51 
36 a 50 7171 3631 20 3773 | +44 51 
37 52 7194 3643 20 4077 | +30 17 
38 € 53 7204 3648 20 41'4 | +33 31 
39 4nd 3654 | 20 424 | +33 56 
40 » 54 7213 3655 20 42°7 | +36 3 
| 
41 55 | 7233 | 3662 | 20 449 | +45 40 
42 56 | 7241 | 3665 | 20 45°9 | +43 36 
43 57 7253 3673 20 49°0 | +43 56 
44 | » | 58 |. 7277 | 3687 | 20 52:7 | +40 42 
ABM tt 50 7301 3701 20 55°7 | +47 3 
46 mn 60 7306 3705 20 57°0 +45 41 
ape lo € 1 G2] agg | oe7tGe |, 24 06. | eb eg 24 
48 as 61 7336-7 3r1y-8| 24 175 + 38 10 
49 | ied 63 9345 3721 a Pur +47 10 
iia ¢ 64 7368 3732 2c 78 | +29 44 
| 
51 | 65 7385 | 3741 21100 | +37 32 
52 o 67 7398 | 3748 | 20 1397 | +38 53 
53 u 66 7399 3747 21 1370 | +34 24 
34 | A 68 7402 3750 22) Mast | +43 26 
35 | [0a 7402 eae | ize SAe lease 
| 
56 | p 73 75°3 | 3807 21295 | +45 4 
a7 72 | 7505 | 3808 | 2 29°99 | +38 0 
58 ws 74 7521 | BSE || yah Bie +29 52 
5. |) Ft |) Bo. | anGouerasa4 21 37° + 50 38 
60 be issn Vos) 3840 2t 388 | + 28 12 


Magnitude. 
anv. ae 
Be Ae : Oxford. 

a2 50 
48 50 
1 ie) 
43 45 
SG) 2°4 
52 

46 4°9 
50 5'4 
50 52 
46 4°8 
471 42 
4°6 47 
5°2 aes 
37 40 
st ee: 
ot ae 
oan at 

a) 36 

43 45 
44 43 
ane 50 
5 5 

42 41 
50 5:2 
51 572 
4°9 49 
44 45 


Fl. 9 (5-4); FI. 14 (-3)3 ¢ (6-5); Fl. 19 (5-5); B.A.C. 6817 (5-5); H.P. 3471 
(5:4); H.P. 3497 (5-5); b' (5-5); B.A.C. 6986 (5-5); FI. 40 (5-5) 5 wt (5-9) 3 w® (5-6) ; 
B.A.C. 7174. (5-5); Fl. 51 (5:4); B-P. 3657 (5-5); B.A.C. 7294 (5-5); HP. 3724 
(5:5); B.A.C. 7111 (5-4); BA.C. 7455 (6-5); H-P. 3786 (5-3); g (5:3); Fl. 75 
(5:3); Fl. 77 (5-3); B.A.C. 7565 (5-5); Fl. 79 (5-5); BAC. 7631 (5-5). 
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32. DELPHINUS. 
Fy, Le Dauphin ; Germ. Der Delphin. 


RA. 

Dts 

Meridional Centre of Constellation ... ts 20 35 

} /misrecedin game oe sie 20 15 

BY ge eI \ Following ... sas sae 21 10 
Boundaries, North 
BOO I South 


1 ge 


Decl. 


+ 20 


Delphinus is a small and compact constellation of no great 
interest to the naked-eye observer. The principal star is 6 of 
mag. 3:7, and there are 7 stars ranging from 4—5-2 mags. 


(5:3) 3 Fl. 13 (5-5) 3 Fl. 17 (5-4); Fl. 16 (5-4). 


33. DORADO. 
Fy. Dorade; Germ. Dorado. 


RvA. 
h. m 
Meridional Centre of Constellation ... ea ise) 
‘ Preceding ... 506 soe 3 45 
OPN Following ... seh 2s, 6 30 
Boundaries, North: 
ye? South soe 
The chief stars in this constellation are :— 
Mag. 
a ae ar ae ee 3-1 
t B Ec see one sob 39 


and there are 7 stars ranging from 4—5-2 mags. 


No. |Letter. ceet B.A.C. payee aoe DS ene G a 

¥ Reference. or Arg. * ~* a 
hm. op 

|, € 2 7088 3592 | 20 27°5 +10 54 Als amuses O 

2 U7] 3 7°94 3597 20 283 | +12 38 ena i) 

3 ¢ 4 7107 3600 20 29°7 +14 16 4°7 48 

4 B 6} 712 3605 20 31'°9 +14 II apy) ees 

5 ue i 3620 5 
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; rvard Magnitude. 
a 4 h tm. ° i} | 

I Y 1331 AS 4 129 —51 47 | 44 
2) a 1438 A 8 Amgtss —55 18 Ein 
3 ¢ 1600 A 20 5 mesa — 57 38 48 
A '9 r65g (A 22 | “5 43: 67 50 Mea Sa 
5 | @ 7gr A290 | 320. | 62°34. |) ae 
6 5 1868 | A 33 5 445 | —65 46 4°5 
7 € 1905 | A 34 5 50.0 | —66 55 | 49 
8 A ii “I 
9 A 

A 


# (5-6); Lac. 1772 (5-7); A (5-6) ; Lac. 1949 (5:9)5 7” (5:9). 


34, DRACO. 
Fy. Le Dragon; Germ. Der Drache. 
R.A. Decl. 
Hy mM, 2 
Meridional Centre of Constellation ... oe 16 0 +60 
: Preceding ... ee ae 9 0 
ER OE Following ... a age 20 20 
Boundaries, Noh foe 
Ege: South aire Ses is +50 


Draco is one of the most difficult constellations in the heavens to 
deal with from a topographical point of view, because of its great 
length and of its being always within the circle of perpetual 
apparition to an observer in British latitudes. It extends 
through nearly 12 hours of R.A., and the study of its con- 
stituent stars is rendered doubly difficult to an observer in 
England by reason of the fact that it passes the meridian in the 
zenith. Its chief stars are:— 


Mag. Mag. 
% 2-4 ote 3-6 
Up sae Ane aie 2-8 x 27, 
6 3-2 é 3-9 
Garep aa sah 3:3 € 3-9 
6 . 34 


There are no fewer than 41 stars ranging from 4—5-2 mags. 


Harvard 


No, |Letter.| H8™- | Bac, or Argent. a ye 
hom. ay, 

I 3199 1695 9 19°8 + 81 51 
2 aac 3593 1851 Io 24°9 +76 20 
3 A I 3914 1988 II 24°3 +40 0 
4 4112 2070 12 66 +78 17 
5 & 5 4239 2135 12 284 | + 70 27 
6 Se 6 4246 2141 12 20°7 +70 42 
7 i 10 4646 2356 13 479 | +65 19 
8 a II 4696 2381 iv, U7 + 64 57 
9 4949 2510 14 55°7 | +66 25 
Ke) 4992 2529 15 2°9 + 552 2 
II L 12 5097 2569 15 218 | +59 23 
12 5249 2644 15 448 +62 58 
a | 5313 2080 | 15 549 | +55 5 
14 | 0 13 | 5348 | 2696 | 15 59°6 | +58 53 
15 7 14 5512 2766 16 22°4 +61 47 
16 A 15 5545 2781 16 28-2 +69 2 
17 17 | 5575 | 2794-5] 16 33'4 | +53 10 
18 g 18 5628 2813 16 40°! + 64 49 
19 cis 5643 2820 16 43°0 +57 oO 
20 | | 19 5740 | 2843 16 55°4 | +65 19 
al He 21 5785 2865 Tee -8 +54 38 
22 ¢ 22 5823 2878 ip tet +65 52 
23 B 23 5937 2037 Lj 277 +52 23 
24 | 24 5950 2945 17 298 | +55 16 
ge | 25 5951 2946 17 299 | +55 15 
26 w 28 6006 2964 LG Ba + 68 49 
1 oe 6047 2985 17 4ul | +72 12 
28 f 30 6052 2989 17 46°2 + 50 50 
29 é 32 6079 3003 17 515 | +56 54 
Sy | §323 | G6oo1 3009 17 538 | +51 30 
31 35 | 6114 | 3019 | 17 548 | +76 59 
32 40-1, 6206,8 | 3071-2) 18 go | +79 58 
33 36 6224 3081 1s} BPA) + 64 21 
34 | ow 6255 3106 18 185 | +49 4 
b 39 6289 3116 18 22°2 +58 44 


Magnitude. 


Harve. A* 
or Arg. * Oxford. 


46 : 44 
Fie £0 
Air 3°8 
See he 0 
38 3 3:7 
51 

47 : 48 
36 : 36 
48 

5:2 3) 553 
34 3 3:2 
5:2 

me) 2 5°2 
4:2: .3°9 
PS) 3 BIS) 
50: 49 
Rig amb ee 
5s 5O 
49 3 49 
47 > 49 
Brae so hr 
33 : 3°3 
EMtey 5 Syo) 
ED) 8 ay 
48 3 47 
49 : 48 
45 : 48 
52 3 5:2 
BUY St) 
Orde 2A. 
Rint : 51 
163 165} 
HO 50 
Brak oh Mya! 
48 
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Harvard Magnitude. 
Flam- R.A. Decl. 
No, jLetter.| | B.A.C. | or Argent. Harv. . > 
steed. ararencs 1880. 1880, or Arg. * Oxiord. 
| 
h m. | ° , 


36 » 43 6297 3120 18- 22°5 +41 16 Aon Ane 
37 x 44 6302 3122 18 232 | +72 41-| 37 + 39 
38 ver 42 6316 3126 18 25°6 | +65 2 Eros eI 
39 d 45 6348 3136 18 30°5 | +56 57 48 : 49 
40 e | 46 | 6395 3166 18 403, | +55 25 52 : 5°3 


4t | o | 47 | 6463 | 3206 | 18 494 | +5914 | 46 3 47 
I 


42 aSt ‘lv 6470 3214 18 50°3 | +50 34 PEN Els 
43 v 52 6510 By iips at TAR) ami fs 48 50 
44-1. | BS | 6583S 3286 | 19 04. | -F56:39 7) 572 ee 


45 5 57 6612 3307 LON 1235 | +67 27 Bee RS) 


46 see 59 6625 3313 19 13'5 | +76 21 4:9: 5: 


2 
47 T 60 6650 3328 LRT zo. | 7a 8 4°5 4°6 
48 1 58 6662 3345 Ig 201 | +65 29 40 48 
49 a 61 6735 3389 Ig 326 | + 69 27 47 48 
50 € 63 6836 3447 19 48:6 | + 69 58 3 3°7 


5I p 67 6926 3506 20 2°3 | + 67 32 4°6 
2e 33°! | +74 


Fl. 2 (5-5) 3 Fl. 3 (5:5); Fl. 4 (-3)3 FI. 8 (5-3); B.A.C. 5404 (5-4); B.A.C. 5459 
(5:4); B.A.C. 5514 (5-4); B.A.C. 5599 (5:5); B.A.C. 5840 (5-5); f (5-3); FI. 
26 (5-3); B.A.C. 6350 (5-4); H.P. 3153 (5:5); B.A.C. 6469 (5-4) ; H.-P. 3249 (5-4); 
Fl. 51 (5-4)3 Fl. 54 (5:3)3 € (5-4); BAC. 7299 (5-4) ; Fl. 78 (6-4). 


35. EQUULEUS. 


Fy, Le Petit Cheval; Germ. Das Fiillen. 


R.A. Decl. 
h. m, ° 
Meridional Centre of Constellation ... ae 21 Io + 6 
Preceding ,,. nae ACE 20 45 
Approximate Teles Be a 
Boundaries Sai | oe we } 
; ? } North sate nae Ete +11 
902. \ South ao oa ist tame 


Equuleus is a small constellation of which the brightest star 
is a, of mag. 4:1. There are 3 other stars between that and 
mag. 5:2. 


Harvard Magnitude. 
Flam- 3 
Letter.| teed. -A.C. | or Argent. Harv. 


Reference. or Arg. ' Oxford. 


3726 : 4°8 
3735 : 4°6 
3739 ; 4'l 
3795 : 49 


Fl. 1 (5-4). 


36. ERIDANUS. 
Fr. LW Bridan; Germ. Der Fluss Eridanus. 


R.A Decl. 
h, m, ° 
Meridional Centre of Constellation ... ate 3 50 —30 
. Preceding... nae nest it BXo) 
Approximate : 
Bicndncics Following ae a ne) 
i earl North ce ee Toe —o 
1900. 
oe South ee a wie —57 


Eridanus is a very long straggling constellation, of which a 
large part is invisible in England, reaching as it does from the 
Equator to 60° of S. Declination; and it is the southern part 
of the constellation which contains the brightest stars. The chief 
stars are :— 


Mag. Mag. 
a (Achernar) a 1-9 eesor se is 3:7 
Ore ee tee 2-6 Or aes an: oe 3:7 
Bier. nae arc 2-9 Die. ae ae 3:8 
7 3-0 vu! 38 
OP eee Fac fee 3-3 Ci hoe 38 
Pe: ves oo 3°5 53 3°9 


There are also 44 stars ranging from 4—5-2 mags. 


Harvard Magnitude, 
_| Flam. Spee R.A. Decl. 2 
No. |Letter.| ctoeq. B.A.C. | or Argent. 1880. 1880, Herve’ Ggora, 


Reference. | or Arg. 
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No. |Letter.| H@™ | Bac. or Argent ge ee tint | oa 
h m. O° / | 

6 828 A +8 Bb 2 —43 24 | 5°0 

7 t onc 832 A 19 2530 — 40 22 4°2 

a se I 856 438 2395 | —19 5 ut 

9 7 2 887 453 2 45°60 — 21 30 48 

Io ner fot Ac 463 2 50°6 — 412 Irate esis b: 
Ter n 3 gto 464 2 56°6 9 23 | 49.3 39 
12 ne ane ae 474 2) ToK| — 3 16 5Om comset: 
13 0 = 937 | A 48 2 53°7 — 40 47 2°6 

14 a If 954 487 tiie —24 6 4't 

15 ae 12 997 512 BS Re) — 29 28 38 

16 € 13 1013 519 3 10°0 — 9 16 4s 3 4:8 
7 ne 15 1031 530 Wee — 22 57 50 

18 Te 16 1037 533 By Le — 22 12 3°8 

19 oer ae 1044 a OP 3 I5'1 — 43 32 4°4 

20 506 17 1090 571 Be By — 5 29 4:8 5747 
21 € 18 1100 576 BY Ge) — 9g 52 SO ae REE 
22 ee 19 I104 579 3285 —22 2 4:2 

23 35 ne 1125 Arlo a Bos: — 40 40 48 

24 6 23 1148 | 604 3 uD — 10 10 Be 

25 ae 6 1150 605 Bris — 32 19 48 

26 hes 24 ret) 611 3 384 — I 33 5 5°4 
27 ul “ue 1159 | AT24 3 384 || —37 41 4°8 

28 7 26 1168 619 3 40°5 — 12 29 4°4 

29 7 a 1181 623 3 41°47 — 23 36 4°3 

30 a 28 119t 627 3 42°5 —24 15 | 48 

31 1199 | A135 3 442 = Sy) Se 4°5 

32 v? 1201 A 138 3 45'0 — 36 34 41 

33} lee Ae sga HTa6 | -6Gaee | uased Ora” 6 lenis 29 48 5{04 
34 et 88 1217 646 3 486 | —24 58 4°7 

35 v 1220 | AI51 3 49°D 9), = 255 5°3 

36 *y 34 1234 653 375234. |} 13.51 30 

34 7 36 1243 660 3 548 — 24 21 4°6 

38 35 1245 662 ce ewe Re Sr ts arse 51 
39 o 38 1290 701 4 60 — 79 4'L 41 
40 A 39 1303 714 4 87 — 10 33 49 

ee 
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Harvard Magnitude, 
Letter, .A.C. | or Argent. oe Hare 
: Reference. fi or Arg. * Oxford. 


45 
33 
470 
4°9 
4°4 


4'l 
38 
3°9 
4°9 
4°5 


4°3 
5°2 
42 
4°9 
47 
5°2 


2°9 
4'4 


Lac. 495 (5-6); 9 (5-9); B.A.C. 883 (5-3); Fl. 4 (5-4); Fl. 5 (5-4); BAC. 940 
G4) p° G-4)3 p® G4); El. 20 (5-3); Lac. 1163 (-8); Fl. 22 (64); EL 30 (5-4) 
HP. 664 (5-5); B.A.C. 1273 (5-5); H.-P. 695 (5.4); H-P. 749 (5-3)3 € (3)3 
H.P. 782 (5-3); Fl. 49 (5-4); © (5:3); BAC. 1446 (5-5); b (5-4); H-P. 878 (5-4); 
Fl. 68 (5-4). 


37. FORNAX CHEMICA, 


iy, Le Fourneau Chimique; (em. Der Chemische Ofen. 


R.A, Decl. 
iy airs o 
Meridional Centre of Constellation ... ae 2 25 — 33 
: Preceding ... B65 ot I 40 
eee Pollewiie. 42, to a, Bees 
North ae oe =a —24 
Oe: | South wee we Mae — 40 


Fornax Chemica, generally known as Fornax, has for its 
brightest star B. A.C. 643, the mag. of which is 4-6. There are 
also 4 other stars between that and mag. 5-2. 

VOL. IIt. N 
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Harvard Magnitude. 

Flam- ae R.A. Decl. ‘ 

No. Letter. seed. BAC, pds 1880. 1880, reg : Oxford. 

h. m. ° , 
I 627 A 12 1559 | —3° 34 5°5 
2 643 A 331 1 59'1 — 29 52 46 
3 y 688 355 pay O° @ Vie a ky 5:2 
4 K ae 737 380 Ze. — 24 21 54 
5 | 465 (A Sane 22370 — 34 21 Bel 
| 

6 we or 790 AQ34 | 2 286 — 28 45 4°9 
7 B vee 879 448 | 2441 | — 32 55 47 


Lac. 798 (5-7); Lac. 805 (5-9); Lac. 811 (5-7); Lac. 892 (5-6); Lac. 899 (5-4); 


Lac. 947 (5-9); Lac. 1108 (5-6). 


38. GEMINI. 


Fr. Les Gémeaux; Germ. Die Zwillinge. 


Meridional Centre of Constellation 


Preceding 

Approximate Following 

Boundaries, North ‘i 
1900. South 


R.A. 


ST STF 


m. 


S61) 
+11 


Gemini has two well-known stars Castor and Pollux as leaders, 
together with several others of lesser magnitude, which help to 
identify the constellation. Its chief stars are :— 


Mag. 
B (Pollux) af I-I 
a (Castor) Bie 1-6 
ese se as 2-0 
He : 3:2 
Cae a0 ae 3:2 
g 3°4 


oa Urs 


There are also 22 stars ranging from 4—5-2 mags. Therefore, 
considering its comparatively small area, Gemini may be regarded 


as a rather bright constellation. 
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Harvard Magnitude, 

No. |letter.| Steed, | BAC. Jor Argent.) Tar ria | ERR «Oxford 

hom acer Se 

I bee I 1938 112 5 568 + 23 16 4°3 4°5 
2 7) 7 2002 1160 6 7:6 + 22 32 3°5 3°6 
3 13 2047 1194 6 15°7 + 22 35 32 3°4 
4 v 18 2090 1216 6 218 4-20 17 470 4°3 
5 OY 24 2163 1249 6 308 + 16 31 2: Ome ou 
6 i 26 2191 1260 6 35°4 +17 46 570 5:2 
7 € 27 2194 1263 6 36:6 +25 15 3°2 2 
8 30 2199 1266 6 37°2 +13 21 4°6 Kr2 
9 eee oT 2206 1272 6 38:6 3002 | 34 3°8 
10 | d@ | 36 | 2233 | 1293 | 6 444 | +2155 | 52: 5°3 
ene) 34ilez2g7, Vetz0s CASO. tesa Olmir a fot + 3:0 
mou € 38 2255 1305 6 47°9 + 13 20 48 : 4°9 
eG 4, 4371-2308. Ih 1334 6570 | +2045 | 4:0 : 40 
I4 sia Re: 2306 1335 6 57°0 Bae yp i Wye 5) 
15 T 46 2340 1349 7 35 + 30 26 Nees 
16 N 54 | 2308 1373 FoAN2 410745 3°6 3°7 
17 5 55 | 2410 1377 7 13°0 + 22 12 | 3°6 3°5 
18 ae 56 2423 1384 7 14°9 + 20 39 5°0 51 
OS ee ey 2431 1387 7162 | +25 17 50 5:2 
20 l 60 2442 | 1394 We 1Ke} +28 2 4°0 40 
21 p 62 2404 1405 He Dun +32 I 4°2 44 
22 bt 64 2407 1409 7 21'9 + 28 23 51 51 
23 i? 65 | 2469 1412  22°4. + 28 10 aia Ae 
24 ae 68 2480 1421 7 26°8 +16 5 BAO ego e2 
25 a? 66 2485 1423-4] 7 27°0 +32 9 1-649 gh t'5 


28'5 + 24 10 ACY Ro Ato 
31°3 + 34 §2 47 : 50 
+17 58 ce ae yes 
358 -+- 29 10 AR BR £OM 
372 +24 41 36 : 36 


26 v 69 2493 1430 
n) Ff 2509 1436 

a2 oy 74: 2519 1440 
og 75 iy 1453 
K 


77 2550 1457 


Sys Sy “3 S73 
Ww 
N 
nN 


38'0 + 28 19 Rep) oe Era: 
+18 48 Ro Bde 
570 


33 oH) 83 2617 1481 | 40°2 + ay ie 4:9) é 
Fl. 28 (5-4); Fl. 33 (5-4)3 » (5-3); Fl. 47 (5-5); Fl. 51 (5-4); Fl. 63 (5-3); 
B.A.C. 2489 (5-4); ¢ (5-3) 5 ™ (5-4); FI. 85 (5-3). 


N 2 


31 B 78 2555 1459 
32 g 81 2558 1463 


wow 
to 
\o 
w 
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39. GRUS. 
Fy, La Grue; Germ. Der Kranich. 
R.A. Decl. 
hem. ° 
Meridional Centre of Constellation ... aes 22 20 =i 
. Preceding .., wee so 21 20 
oveeiete Following ... ros aes 23 30 
Boundaries, Wecthe 37 
EEE South aie ee ele —57 


Grus, though a small constellation, contains a considerable 
number of important stars, the chief of which are as follows :— 


Mag. Mag. 
50 pac g06 1°9 ts dor: fs 3°5 
Bale. ae se 2.2 hee aa =r 3-9 
a) onic a ee 399 


There are 9 stars between mags. 4—53. Most of the con- 
spicuous stars of Grus, exceping a, are arranged in a gently curved 
line. 

Harvard Magnitude, 


Letter, A.C, | or Argent. sae Harv 
Reference. or Ane. : Oxford. 


18 : ° 3°0 


27 47 
r'9 
570 
574 


4°2 
4°4 
2°2 
5°2 
51 


3°5 
4:0 
4:2 
39 


Lac. 8912 (5-8); Lac. 8964 (5-8) ; Lac. 8976 (5-8); Lac. 9076 (5-7); m (5-9); Lac. 
9136 (5:6); Lac. 9229 (5-9); Lac. 9275 (5:8); Lac. 9328 (5-9); Lac. 9353 (5-6); 
Lac. 9369 (5:7); Lac. 9367 (5-9); p (5:8); Lac. 9457 (5:9); Lac. 9470 (5-7). 
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40. HERCULES. 


Fy, Hercule; Germ. Hercules. 


Meridional Centre of Constellation 


i ; Preceding 

Pp ee Following 
Boundaries, eh 
SUES South 


R.A. 
h. m. 
17 10 
Usy ys) 
18 55 


Decl. 


+27 


= tye 
aoa 


Hercules is a large and important constellation, distinguished 


alike by its naked-eye and its telescopic objects. 


abel. — 

Mag. 
2-8 n 
31 ay 
3-2 T 
3°3 t 

3-4 g 
3°5 FB 


BRAY AND 


There are 37 stars of mags. 4— 5-2. 


Harvard 
or Argent, 
Reference. 


The chief stars 


Mag. 
are 
3°8 
39 
39 
3°9 
3°9 


Magnitude, 
Harv. 
or Arg, 


: Oxford. 


45 
4°77 
51 
42 


32 The Starry Heavens. [Boox XIV. 


Harvard 2 Magnitude. 
No. | Letter. ee B.A.C, | or Argent. ae one Harv | : 
aan | Reference. Bee =: or Arg. Oxford. 
‘ h m. o + 
14 ¢ 40 5604 | 2807 16 368 + 31 49 Bree) 
15 n 44 5617 2810 16 388 +39 9 Baye 8 BG 


16. |) sq i) ea le O67) a826° |) 16 45: 


7 | +4612 | 5:0 : 50 
Fo) ee Nest 5647 2830 16 468 | + 24 52 | Re 8 IG 
18 e | 58 5731 2844 16 55°7 | +31 6 | 40 3'8 
1g | ws | [32] 5749 | 2849 LOm 57-0 + 14 18 RCTS = ie 
BY | poe | 60 5765 2859 | 16 59°8 | +12 54 49 4°9 
7 a ace ist ae 2872 ‘Ae or ok +40 56 Gy 

22 a 64 5821 2879 ie Ope +14 32 3°2 3°0 
23 5 | 65 5828 25 80m loot +24 59 368 32 
24 m | 67 5834 2885 17 109 | + 36 57 34 es 
25 uw 68 5842 2890 | 17 1279 | - 33 v4 4°9 5°1 


26 e | 68 | 5847 7803 | 17135 | “P37 .25. p49 ae es 
2 vee | aoe 5856 2900 | 17 1570 SEY i Belt 0, 
28 jy ors 5886 2914—-5| 17 19°6 37 16 41 {5 3ha3 
29 x 76 5922 2933 | 17 25°9 AES Te oases 
30 t 85 5990 2959 | 17 361 | 446 4 3°9 41 


er p 86 6021 2976 17 418 +27 48 3°5 3°5 
32 Os. 6082 3004 17 52°1 +37 16 40 ao 
33. | € | 92. | 6084 | goo7 | 17 53°17 | +29 16 | 39 : 40 
Bye 94 6087 3010 17 53°9 + 30 12 4°6 46 
35 en Os 6094 3018 17 547 | + 16 46 45 45 
36 | 95 6106 3026-7/ 17 564 | +21 37 46 4°4 
BP 4 cee | 96 6110 3033 Li TAPS +20 50 5 nee 
38 | 0 | 103 | 6150 | 3048 18 29 | +28 45 40 2 37 
39 -» | 100 6151-2] 3049-50] 18 3 dL oS Pe ee 
40 102 6157 3051 18 3°6 +20 49 Albee mees 
41 vt a} 10H 6159 3053 ne) Oy +20 3 5:2 G3 
42 | 6162 3055 18 4:0 + 43 27 51 5°0 
43 A | 104 6178 3065 Noam + 31 22 49 51 
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| eee Harvard Magnitude. 
No. flatar| Gent | BAG Jorden) Teg | Bek ae Gat 
h m. : ° / 
46 Rena LOO 6251 3107 18 18°6 +21 43 Boy 8 POP 
47 oes 110 6387 fil 18 40°5 + 20 26 Ae eco) 
48 aes jen 6397 3178 18 417 +18 3 AES i003 
Ate) cas) ita ar O4K 3209 28 49°7 | + 22 30 LO ie aS 


Fl. 2 (5-5); 7 (5.3); BA.C. 5460 (5:5); Fl. 25 (5-5); m (5-5); H.P. 2782 (5-3); 
@ (5-5); 0 (5-5) 3 & (5-4)s Fl. 53 (5-4); Fl. 54 (5-5)3 d (5-3)3 © (5-5)5 FI. 66 (5-5); 
H.P. 2902 (5-4); Fl. 70 (5-3)3 w (5-4); B.A.C. 5900 (5-4)3 y (5:5); Fl. 87 (5-4); 
SF (5:3)5 Fl. 98 (5-4)5 6 (5-4); B.A.C. 6245 (5-5); Fl. 112 (5-5). 


41. HOROLOGIUM. 


I’, l’Horloge; Geri. Die Pendeluhr. 


R.A. Decl 
h. m. ° 
Meridional Centre of Constellation ... B36 3 20 = 52 
: / Preceding ... ah bes 20 
pe ets Following... ss wes 4 20 
Boundaries, North 58 ae — 42 
wpe South 406 aA dg —05 


Horologium has one conspicuous star, a, of mag. 3-8, and 


4 stars of mags. 4—53. 


ASE Magnitt 
No. |Letter. yes B.A.C, 0 Argent, swe De | Bors. ae 
<< ~ . rs h a [e} / 
i SD tear 839 | A 14 2,30:0) | 55. 4 | 55 
2 ae soe ih ORO A 32 2 56°5 — 64 33 5°2 
3 ane | 972 A 33 3 08 — 60 12 Bes 
4 5 ms 1299 A 63 4 6:8 — 42 18 5°3 
5 a ae | 1315 A 66 4 100 —42 35 | 38 
Deen eee een eee eee eee ee eee ee eee ee 


A (58); 7 (5:6); Lac. 859 (5-6); R. 87 (5-7) 5 Lac. 1144 (5-9); Lac. 1424 (5-8). 
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42. HYDRA. 


Fy. Hydre; Germ. Die Wasserschlange. 


R.A. Decl. 
h. m. fe) 

Meridional Centre of Constellation .., ee 1a we) hz 

: Preceding... — on 8 10 
Approximate Followine é 

eter ollowing ..,. ae nme 4 50 

ae North sd aes if +10 

ae South te es ney = 35 


Hydra is a long and straggling constellation, extending through 
more than 6" of R.A. in a direction nearly E. and W. The fol- 
lowing are its chief stars, and of these one only is at all 
prominent :— 


Mag. | Mag 
a (Alphard) Ate 2-0 Tie 35 
G 3-3 Crxgh. 3-6 
y 3°3 | Cie 3°9 
x 34 ve 39 


There are 32 stars of mags. 4—5:2. 


: Harvard : Magnitude, 
No. |Letter, ee x B.A.C. | or Argent. ee a2 pee 
steed. Raroranse: 1880, 1880. | 2; Oxford. 


or Arg. 
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Harvard Magnitude, 
or Argent. ¥ Harv 
Reference. or Arg. : Oxford. 


1700 9 me) 
1704 
714 | 9 25 46 
1720 


Fl. 15 (5-5); w (5-6); Fl. 19 (5:5); Fl. 23 (5.4); Fl. 24 (5 5); B.A.C. 3226 (5.3) 
H.P. 1769 (5-3); BAC. 3471 (5-3); BAC. 3521 (5-5); Fl. 44 (5-4); BAC. 353 
(5-4); Lac. 4739 (5:7); BA.C. 4253 (5:5); BAC. 4767 (5-4). 


; 
7 
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43. HYDRUS. 


Fr, I Hydre Male; Germ. Die kleine Wasserschlange. 


R.A. Decl. 
Hoi ° 
Meridional Centre of Constellation ... Be 2 40 —72 
; : Preceding... Oe S00 oO 20 
APErom ate Following ... Bin ee 4 40 
Boundaries, Rae ye mg 
£208: South see ce ane —81 


This constellation is by young astronomers sometimes confused 
with Hydra, but the two are quite distinct. The following are 


the principal stars :— 


Mag. 
B 2-7 
a E. me es Aes 2-9 
3:2 
There are 5 stars of mags. 4—}3. 
Harvard Magnitude. 
_| Flam- AQ oats R.A, Decl. = 
No. Letter. steed. BAC. or Argent. 1880. 1880, | Harv. : Oxford. 


Reference. | or Arg. 


A (5-6) 3 m1 (5-9)5 m (5-9); # (5-6) 5 4 (5-8) & (5-9). 


44. INDUS. 
Fy. L’Indien ; Germ. Der Indianer. 
R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation... aa 2I 20 —58 
; Preceding ... ane me 20mnO) 
Apprommes Following... a a 220 
Boundaries, North ie Ap ay os 
ee ies South ais vis ae —75 
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Indus is a small and straggling Southern constellation, with 
not much to distinguish it: ¢ is remarkable for its great proper 
motion. The chief stars are :— 


Mag. 
a “0 ae a da 3-1 
B Ss aa rs 3:7 


. 7 p C4 1 
There are 6 stars of mags. 4—5}. 


ae Harvard 4 Magnitude, 
No. |Letter. eee B.A.C. | or Argent. =) : Bae Harv. . 
i : Reference. aren os or Arg. * Oxford. 


v" (5-6); ¢ (5-6); @ (5-8) 3 0 (5-7)3 (€ 5:2)3 ¥® Lac. 9082 (5:7); Lac. 9117 (5-9); 
Lac. 9337 (5:8). 


45. LACERTA. 
Fr, Le Lézard; Germ. Die Hidechse. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation ... = 2 DE +43 
Preceding... 506 a 21 55 
spproxunate Following... ae i: 22 55 
Boundaries, North gy 
ae South + 35 


Lacerta is a small Northern constellation, with little to dis- 
tinguish it. Its largest star, a, is only of mag. 3-9, but there 
are no less than 15 stars of mags. 4—5:2. 

Harvard Magnitude, 
or Argent. Harv. : Oxford. 


Reference. or Arg. 


Flam- 


Letter. El. 


3935 . 46 3 49 
3044 4t 3: 46 
3953 5: 48: 4°6 
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Harvard Magnitude, 
Letter. or Argent, Harv . , 
Reference. or Arg. ° Oxford. 


3959 45 
3962 46 


3980 
3985 
3987 
4001 


4005 


401 
4014 
4022 
4042 
4058 


— 


4060 


B.A.C. 7705 (5:3); B.A.C. 7746 (5:4) ; Fl. 8 (5-3). 


46. LEO. 
Fr. Le Lion; Germ. Der Lowe. 

rE R.A, Decl. 
h. m. ° 
Meridional Centre of Constellation .., ae Io 30 +15 

i ‘ Preceding ... fan dhs g 20 

Peer aes Following... ner cee II 55 
Ceeoare 2 North sae 5 +30 
dae \ South wae Ae sc + 4 


In Leo we have an important and interesting constellation, one 
prominent feature of which, the group of stars forming “The 
Sickle,” is known to most star-gazers. The chief stars are :— 


Mag. Mag. 
a (Regulus) sie 1-4 6 Ber 
Oe gon ins sari 2+2 ale <2 3-6 
B (Denebola) ... 22 ¢€ 3-6 
On aa wet wei 2:8 Ones 3.8 
Chan tae pat Bl 


There are 23 stars of mags. 4—5-2. 
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Harvard Magnitude. 
Letter. A.C. | or Argent. Harv. 
Reference. or Arg, : Oxford. 


3204 1692 {5 8 ah 
3246 1710 ie aes 
3250 1711 : : DR EBD 
3312 1740 : | GR 3. By 
3331 1747 h fgg Bp Bon 


3371 176 Ce Ie) 
3415 178 Oss 2, 
3453 179: : Sa 9G Bia 
3457 1795 
3459 1797 
3505 1811-2 
3522 1821 
3523 1823-4 
3609 1859 
3621 1863 


3742 5908 
3768 1921 
3769 1922 
3775 1924 
3776 1925 
3788 1931 
3834 1949 
3838 1951 
3842 1952 
3848 1956 


3862 1965 
3877 1969 
3,900 1978 
3916 1987 
3946 2003 


3990 2022 


3995 


w (5:6); 2 (5-4)3 W (5:7)3 9 (5:3)3- 4 (5:3)5 2 (5:3) 3 p® (5:5) 5 @ (5:5) 3 Fl. 75 (5-4) 5 
Fl. 79 (5.4); Fl. 81 (5-5); Fl. 92 (+5); © (5-4) 
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A7. LEO MINOR. 
Fr. Le Petit Lion; Germ. Der kleine Lowe. 


R.A. Decl. 
hom, ° 
Meridional Centre of Constellation ... sel 10 20 anaes 
a Preceding ... ee wie 9g 20 
= DDE oe inate Following... Be a TSS 
Boundaries, North 2 = ke +44 
Week South se + 23 


Leo Minor lies to the N. of Leo Major. Its brightest star is 
Fl. 46 of mag. 3-9. There are 7 stars of mags. 4—}-2. 


arve Magnitude, 

No. Letter, "™ | pac, ov Avge, RA. Mat | Br. ostora 
: h m. °o Ud 

Z es Io 3261 1717 g 269 36) 86. ay 46 
2 FAL 3309. |) 77H 9503 | b4rg8 | 62 = yea 
3 21 3446 1792 10 074 | +35 50 | 4°6 4°4 
4 30 | 3560 1834 10 190 | +34 25 | 51 : 48 
5 B Bur 3572 1840 Io 20°9 + 37 19 AcAe amedor 
6 27 3640 1872 IO 32°0 + 32 36 | 425 eo 
7 41 | 3671 | 1884 | 10 369 | +23 49 | 51 : 52 
8 1902 | 10 466 | +3452 | 3:9 : 4°0 


Fl. 8 (5-5); Fl. rr (5-5); Fl. 15 (5:3); Fl. 23 (5-4)3 Fl. 34 (5-5)3 Fl. 42 (5-4). 


48. LEPUS. 
Fr. Le Liévre; Germ. Der Hase, 

R.A. Decl 
beam: ° 
Meridional Centre of Constellation  .., seat Rees —20 

. Preceding ... as res 4 55 

Approximate Following... Re SC 6 5 

Boundaries, Novi! a 

bee orth a ee 786 -— 9 
Beet South oe nae ae 27 


Lepus is a small constellation immediately south of Orion, 
with the following conspicuous stars :— 


Mag. Mag. 
ig 2-7 C Ose Rn hed marek 
By voc nee ae 3:0 fle belo 5 HE 3:7 
Pee Be 3:3 af ae Poe on 3°8 
fede diet mate 3°3 


There are 12 stars of mags. 4—5:2. 
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Harvard Magnitude. 


or Argent. Harv. 
Reference. or Arg. : Oxford. 


889 
892 
gor 
ei 
929 


931 
943 
959 
960 
963 


O72 
994 
1014 


1057 
1065 


1086 
IIOI 
1130 


1134 


H.P. 897 (5:5); B.A.C. 967 (5-3); Fl. 10 (5-4); BAC. 1965 (5-4); Fl. 19 (5-5) 5 
H.P. 1143 (5:5). 


49. LIBRA. 


Fr, a Balance; Germ. Die Wage. 


R.A. Decl, 
h. m, ) 
Meridional Centre of Constellation ... mals 15 10 —14 
; Preceding ... oe As 14 20 
pPporiniae Following... aap a6 TOMO 
Boundaries, North aon; 
on ae South ae Sore es = 3 


Libra is situated so low down towards the Southern horizon 
as regards England that it is not always easy to get hold of it, 
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especially as it is a summer constellation. 


GMS) 
Mag. 
Boers ies ee 27 Fl. 39 
Cv Ane eae 3:0 Fl. 40 
Tail, PY ioe nite 3-2 


There are 13 stars of mags. 4—5-2. 


Harvard 
Letter. A.C. | or Argent. 
Reference. 
i} 


[ Boox XIV. 


The chief stars 


Mag. 
3°9 
3°9 


Magnitude, 


| Harn 
or Arg. ° Oxford, 


2480 
2483 
2499 
2506 


2514 


Lal H H ~ 
Or Tow i tr it: 


PB (5-4); Fl. 8 (5-3)3 € (68)3 v (5-4); BAC. 5109 (5-4); (5-4); Fl. 36 (5-3) 


7 (5:5); H.P. 2708 (5-5). 


50. LUPUS. 
Fr. Le Loup; Germ. Der Wolf. 
Meridional Centre of Constellation 
; Preceding 
Approximate Follow iw: 
Boundaries, Werth = 
ae bed South 


R.A. Decl 
hepa ° 
Lye) —40 
14 0 
16 0 


Cuar. VIII] Catalogue of Naked Eye Stars. 193 


Lupus is a Southern constellation, practically invisible in 
England, but with a large number of conspicuous stars, of which 
an unusual proportion are doubles. Its chief stars are :— 


Mag. Mag. 
oh 2-6 Olas: hee ae 3-7 
Be. 2.8 € SP7/ 
yas 3.2 Mo ee rit nS 3-7 
Ce 3-6 thee ves ne 3:8 
One. 3-6 


There are 23 stars of mags. 4—5}. 
CE SS I EB I ST TG ES I I EE NEY SEF INTO GETS AZT TO IS, 


Ansar Magnitude, 
No. |Letter.| Stoed, | B-A.C. or Argent Tito. reB0. on Ang, ¢ Oxford. 
~ h m. ° / 

I t AT34° VA et kgearge | — 45 Zor 3°8 

2 ae ae Aikisy | HNO) || TR SISAL | Rerun Bes 
Beir 4770 | A 10] 14 185 | —44 50 | 4°9 

4 o 4801 IX TER 14 24°5 — 49 56 I) 

5 p 4821 | A 20] 14 298 | —48 54 45 

6 a 4839 | A 27 14 34'0 — 46 52 2°6 

7 o 4892 | A 35] 14 438 | —43 5 5°0 

8 B 4924 | A 41 14 50°79 — 42 39 2°8 

9 7 AAS) WA 847 | ta G7 Oi 40035 4s 

10 Ar 4973 | A 57] 15 o8 | —44 49 48 

II Kk 4986 | A 62 WR 2X6 —48 17 4'1 

12 4989 | A 64 i BOF —51 38 3°6 

13 4994 | A 66] 15 48 | —44 2 5°5 

14 I 5oo9 | A 69] 15 73 | —31 4 5°5 

I5 2 5032 2540 15 100 | —29 42 4°7 

16 Revs | 2X ae if ay ees | ale AS 5'0 

17 6 5046 | A 83] 15 135 | —40 13 3°7 

18 oy 5054 | A 88 15 14°2 — 35 50 3°6 

19 € 5056 | A oI 15 14°6 —44 16 B37) 

20 ¢? 5060 | A 92 15 1575 — 36 26 571 

21 AO a 5069 | A 97 jie weg — 38 18 51 

22 Y 300 5118 AIS i BPP — 40 46 32 

23 aoe Aa 5123 AN. iif 15 27°6 — 44 33 51 

24 t a 5139 | A 117 I5 30°0 | —42 10 47 

25 yp" 3 5160 2605 iy, GpRr —34 1 4°6 

| RS SS A I ES SE ET 


VOL. ILI. O 
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Harvard Magnitude, 
or Argent. B.A. < Harv. . 
Reference.) 2 or Arg, ? Oxford. 


Flam- 


steed, 


Letter. | 


5) 
5 
5 
5 


4 


H 
or 


Lac. 5891 (5-7); Lac. 5950 (5-9); Lac. 6070 (5-8); Lac. 6124 (5-7); Lac. 6198 
(5:8); Lac. 6209 (5-7); Lac. 6280 (5-8); Lac. 6322 (5-8); Lac. 6356 (5-9); Lac. 
6380 (5-9); Lac. 6486 (5-8) ; Lac. 6514 (5-9, ? Var.); Lac. 6644 (5-6). 


51. LYNX. 


Fr, Le Lynx; Germ. Der Luchs. 


R.A. Decl 
h. m. 2 
Meridional Centre of Constellation... fc ii Ee rae 
; Preceding 6 10 
pigceiae cae Following t= oe 9° 32 
Boundaries, North + 63 
1900. South nih Bi ase + 34 


The stars in Lynx are rather troublesome to find and identify, 
there being but two prominent ones, namely :— 


Mag. 
a BG Wy sa wil a4 
BSS eee bee 30¢ at 3:8 


But there are as many as 15 of mags. 4—5-2. 


Harvard Magnitude, 
eae: steed, aa eras 188, 1880 re : Oxford. 
a | h m. ° , 

I an 2 2007 1168 @ Opn +59 3 43 ear 
2 Pee 12 2187 1261 Ona5 7 +59 33 Ao eAG® 
3 15 2248 1302 6 469 | +58 35 45 2 47 
2379 1367 7 94 | +49 4r | 48 : 49 

1378 52 
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Harvard Magnitude, 
B,A.C. | or Argent, a eee Harve sere 
Reference, 5 ss or Arg. * Oxford, 


6 tic 21 2441 1392 
i 24 2516 1441 
re) 

° ty Canat \ 2532 1448 
q oe Hs 2697 1509 
: 3t | 2793 | 1539 


yg) 49" 27, 4:0" 3) 4°90 
32'8 + 58 59 49 3 51 
+ 50 42 52 3 55 
594 | +51 51 48 : 50 
14:6 || +43 35 44 2 46 


own na YN ¢p 
w 
or 
° 


II si 35 ‘2989 1616 8 43°9 + 44 11 Bee 8 awa 
1 

12 st Unew S 3059 1641 8 52°9 +42 16 AC2e Act 

13 ase 3097 1653 8 589 + 38 56 20 BAD 

14 a 36 3131 1671 9g bo + 43 43 Rozen sh hal 

15 ae 38 3162 1681 Q 11'4 +37 19 Bite) 5 BOG 


16 a 40 3178 1685 + 34 54 34% 32 


a7 Wa oos bee 3265 1719 9127-7) |i 40.- 9 570 3 4°9 


No) 
= 

x 
(ere) 


Fl. 1 (5-4); Fl. 5 (5-5); HP. 1198 (5-4); Fl. 13 (5-4) 5 Fl 14 (5-4); Fl. 18 3) 5 
H.P. 1401 (5:5); Fl. 22 (5-4); H.P. 1460 (5-5); Fl. 29 (5:4); Fl. 42 (5-3); Fl 
43 (5:5). 


52. LYRA. 


Fr, La Lyre; Germ. Die Leier. 


R.A. Decl. 
hem, ° 
Meridional Centre of Constellation ... one 18 45 + 36 
: Preceding ... ie et OMS 
ePprcz inate Following 19 20 
Boundaries Sor a a 
if North Ge te Bee + 48 
1900, South nae as aoe + 25 


Lyrais, as regards its area, relatively a small constellation, but 
it is marked by the very brilliant star Vega and by a great 
variety of interesting telescopic objects. Its chief stars are :— 


Mag. 
a (Vega) 0-2 
, 32 
B 3-6 


There are 15 stars of mags. 4—5-2. 
O.2 
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H.P. 3132 (5-4); H.-P. 3146 (5-3) ; H.P. 3160 (5.5); 3' (5-3); B.A.C. 6473 (5-4) ; 


No, | Letter. nae B.A.C. on Avge es ia a x 
7 by m2. ° , 
I K I 6235 3093 rite, yy +36 1 
2 2 6268 3110 18 20°3 + 39 27 
3 a 3 6355 3147 18 32°99 | + 38 40 
ra aa 4 | 6390 | 3167 18 404 | +39 33 
Bi al he § | 6391 | 3169 | 18 404 | + 39 29 
6 @ 6 6392 3172 18 40°6 | +37 29 
7 ae 3177 18 41°2 + 26 32 
8 v 9 6427 3192 18 45°4 | +32 25 
9 | 8 10 | 6429 3193 18 457 | +33 13 
10 o 12 6466 3210 18 50°3 + 36 45 
Il |Bvar.| 13 6475 3224 rife), Earby + 43 47 
12 ¥ 14 6491 3232 18 54°5 | +32 32 
13 r 15 6497 3241 18 55°55 | +31 59 
14 16 6520 3254 18 58'0 + 46 47 
15 17 6553 3271 19 2:9 | 32018 
16 t 18 6556 3272 Ig 3°0 + 35 55 
17 7 20 6581 3291 19 97 + 38 56 
18 6 21 6599 3304 Ig 12°2 | +37 55 


| Book XeRVA 


Magnitude, 


Harv. : Oxford. 


or Arg. 


4°4 
4°9 
o°2. 
4°6 
4°6 


B.A.C. 6480 (5-3); H.P. 3236 (5-3) ; H.P. 3246 (5-3); B.A.C. 6347 (5-5). 


53. MONS MENSA. 


Fy. laa Montagne de la Table; Germ. Der Tafelberg. 


Meridional Centre of Constellation 


Approximate 
Boundaries, 
1900, 


Mons Mensz, the “Table Mountain,” is usually called Mensa. 
Its brightest star is only of mag. 5-3; the next is of mag. 5:5, 


Preceding 


Following 
North 
South 


—7o 


and even by descending as low as mag. 5-8 we can only make 


up 7 more stars. 


Harvard 
or Argent, 
Reference. 


Magnitude, 
Harv. 
or Arg, 


: Oxford. 


Am 2 
A 33 


5 (5-8); Lac. 639 (5-7); Lac. 1654 (5-6); B (5-7); Lac. 1921 (5-8); Lac. 2027 


(5-6) ; Lac. 2097 (5-9); Lac. 2138 (5-8); ¢ (5-8); Lac. 2758 (5:6). 


54. MICROSCOPIUM. 


Fy, Le Microscope; Germ. Das Microscop. 


R.A, 

h. m 

Meridional Centre of Constellation ... ae Zita 

: Preceding... nba wis 20 20 

Approximate : = 

< Following... a one ZT 
Boundaries, Mocth 
ee? South 


— 30 
— 45 


Microscopium is a small constellation, the brightest star of 


which, 61, is only of mag. 4:8. 


| Harvard 
| Letter. -A.C. | or Argent. 
Reference, 


Magnitude, 


Harve : 
or Arg. ? Oxford. 


Lac. 8517 (5-8); Lac. 8545 (5-8); Lac. 8582 (5-9); Lac. 8606 (5-7); Lac. 8719 


(5:7); Lac. 8809 (5-9); Lac. 8833 (5-7). 


55. MONOCEROS. 


Fr. La Licorne; Germ. Das Hinhorn. 


R.A. 

h. m 

Meridional Centre of Constellation ... 456 if 2) 

. Preceding... er: 0 5) 15) 

ere ae Following... noe ie 8 30 
Boundaries, North 


ash South ah 


Decl, 
° 


per | 
o 


+12 
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Monoceros is a constellation with little to attract the naked 
eye, but it is rich from a telescopic point of view, owing to its 
position in the Milky Way. Its chief stars are :— 


Mag. 
F]. 11 Ane wee fe ve 3°9 
Fl. 30 Ss oie gt ane 3°9 


There are 25 stars of mags. 4—5:2. 


Harvard Magnitude, 
or Argent. Gs ; Harv. 
Reference, : y or Arg. 


Flam- 


Letter. avast 


: Oxford. 


Cuar. VIII] Cutalogue of Naked Eye Stars. 199 


Harvard j Magnitude, 
Letter. A.C. | or Argent. Harv. 
Reference. or Arg. * Oxford. 


2825 1554 8 19°7 39 : 36 
27 ot 31 2954 1600 8 37°8 — 6 48 Zh 8 AKG) 


HSE 0190105: 3)) 3) Hl. b2O4n(n-s)s) El. bee 1202) (5-4) ic. be 1286 (5-3) eel. e813 30 
(5-4); BAC. 2373 (5-5); HP. 1527 (5:3). 


56. MUSCA AUSTRALIS. 
Fr. a Mouche Australe ; Germ. Die sidliche Fliege. 


R.A. Decl, 
LNG aos ° 
Meridional Centre of Constellation ... <a I2 30 —68 
’ fp irecedino tam, Bor 60 TI 2O 
a ame Following... es 506 13 40 
? North = —63 
Ee South we ret a —74 


Musca Australis is a small Southern constellation marked by 
several rather conspicuous stars spread about. The chief are :— 


Mag. Mag. 
Gh oat oe sas 2-9 Oot sine ane 3-7 
Bia the: ace aie 3:4 | B.A.C. 3984 mete 3:8 


There are 7 stars of mags. 4—5%. 


Harvard Magnitude, 
Letter. | .A.C, | or Argent. Harv. . ; 
Reference. | or Arg. ° Oxford, 


Lac. 4907 (5-6) ; ¢° (5-8) 5 9 (5-9) # (5-6). 
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57. NORMA. 


Fr. L’ Equerre; Germ. Das Winkelmass. 


R.A. Decl. 
h. m. fo) 
Meridional Centre of Constellation... ger 16 0 —49 
< Preceding... 3n6 510% 15 0 
ASpranate Following... ctr: 40 16 30 
Boundaries, North ‘- = be yo 
et [ South es Lee Brin —59 


Norma is a small and unimportant Southern constellation, the 
brightest star of which, y?, is only of mag. 4:6. There are 7 
other stars between that and mag. 53. 


Harvard Magnitude, 
or Argent. ah, Harv. . 
Reference, : or Arg. * Oxford. 


Flam- 


Letter. Mie, 


5301 33 = 
5305 —48 
5323 3 : — 44 
5373 : ay 
5390 : — 47 


5404 ; — 49 54 
5425 : —A4Q 52 46 
5521 ’ — 43 47 OE 


Lac. 6437 (5:8); A (5-7); Lac. 6790 (5-9); Lac. 6841 (5-9). 


58. OCTANS. 


Fr, L? Octant; Germ. Der Oktant. 


R.A. Decl. 
bh. m, ° 
Meridional Centre of Constellation ... Rae Polar 
; Preceding... er Soe Polar 
Approniniie bs aotonine Gee Ghee ae Potae 
Nea ey ees —73 
ZO, South ete fee 366 —go 


Octans includes the South Pole, but that Pole is marked by no 
conspicuous star, the nearest being o of mag. 5:8. The brightest 
star in the constellation is v of mag. 3-8. There are only 4 other 
stars as bright as mag. 53. 
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Harvard Magnitude, 
or Argent. Harv. 


Reference. or Arg, : Oxford. 


TAwr So 
18 24°5 
20) 2820 
22 33°7 


23 45°0 


23 55°4 


(5:6) 5 ¢ (5:7); « (5:7)3 Brisb. 5046 (5-9); Lac. 6006 (5-9); p (5-9); Lac. 7oor 
(5-8); Lac. 7559 (5°8); @ (5-6) 5 A (5-7) € (5:6)3 Lac. 9022 (5:9). 


59. OPHIUCHUS. 


Fr. Le Serpentaire ; Geri. Der Schlangentrager, 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation ... sie 17 10 rd 
: Preceding: ... S53 oe 16 5 
Approximate Palowier 18 40 
Boundaries, Necth x6 
qos South Son ae ee — 30 


Ophiuchus is a constellation much mixed up with Hercules, and 
it is not always easy to distinguish their respective boundaries. 
The following are the chief stars :— 


Mag. Mag. 
a 2:2 fo”, 3:4 
n 2-6 @ 5 3-4 
b) 28 v 3°5 
¢ 2-8 a ante Bae Ses 3:8 
B 2-9 BI 72 cot Aon 3:8 
€ 3°4 


There are no fewer than 30 stars of mags. 4—}:2. 


No, | Letter. ieee BEC oe Argent ne Decl. He vox . 
h m. (eo) / 
I 5 I 8414 2726 16 81 — 3 23 a8 3 2°6 
2a oe 2 BASH 2736 1) 16. Wo mI 2p | 34) 2 3:3 
3 | ¥ 4 5467 2748 16171 | —19 45 | 46 
4 p 5 5477 2755 16 184 | —23 Io 48 
5 x 7 5489 2758 16 20°1 — 18 II 570 
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Harvard Magnitude. 


or Argent. Harv. . 
Reference, or Arg, * Oxford. 


Flam- 


Letter. AIL 


4-602) 46 


4°4 
4'0 
4°7 
28 


5°2 
4°7 
44 
3°4 


| 
Nn SN 


i] 


~*~ 
SS ee ee 


co] 


=) 


= 


an) 
SIS Sy Ss ee 


i) 


_~ 


_ 


—_ Lal 
<7 ~<s sx) Sh St 


_ 
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Harvard Magnitude, 
Letter. .A.C. | or Argent. Harv. 
Reference, or Arg. : Oxford, 


3937 17 59°4 LER R708 
3044 18 16 E AC Suen: mrAcO 
3045 18 1°7 Sioa 39 


3089 18 150 


B.A.C. 5494 (5-4) 5 Fl. 21 (5-5)5 Fl. 37 (5-5); B.A.C. 5910 (5-4); H.P. 2940 (5-5) 3 
H.P. 3138 (5-5); H.P. 3139 (5:3). 


60. ORION. 
Fy, Orion; Germ. Orion. 
R.A. Decl. 
ih iy ° 
Meridional Centre of Constellation ... oi 5 20 + 3 
: Preceding ... aoe AS 4 35 
Epo e Following ... 5 as 6 10 
Boundaries, Nineth “hi i. vb a 
gOS: South iad ae aoe —12 


Orion, though not in area the largest, is without doubt the 
most brilliant and most interesting of all the constellations, 
distinguished alike for its naked-eye stars and for its telescopic 
objects. The chief stars are:— 


Mag. Mag. 
B (Rigel) ... ore O3 t 3:0 
a (Betelgeuze) ... o-9 m! 353 
es. Ba0 Ae 1-8 “Gh fan ae Ade 3°5 
+ (Bellatrix) ies 1-9 NEE sae Pac wes 3:5 
Ce ae ae 1-9 T 3-6 
eae ae ae 2-2 Curse at me ay 
5 (Mintaka) ive 2-4 WO ae 350 3:9 


There are no fewer than 44 stars of mags. 4—5-2. 


no, uation] Hmm | mc, lordwone| RA | 28h | tare» Gated 
Cas ia ea aoe hom. on 

i 7 I 1486 840 4 43°3 + 6 45 3°3 3°6 

2 ar 2 149 841 4 44°1 + 8 42 4°43 4°9 

Be Naim 3 1495 845 A4¢S8 7 ct 5 24. | 40. 2 140 

41 ee 8 1514 857 4480 | + 2 15 390: 41 

5 g 6 I515 858 4 48°2 + 11 14 eye re) 
Fe SSS SSS SS 
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Flam | Harvard Magnitude. 


or Argent. Harv. , 
or Arg. * Oxford, 


Letter.| — 
steed, Reference. 


48 
43 
47 
47 
4°8 


AA A HR 


nn 


ay 


wm Mm MN EH 


on 


wm tt oO, wm thn 


un 


Onl sere Serr ven, ere ese 


Gr wr om 


uw tne 


Tr oH tw 
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Ran Harvard : Magnitude. 

Se a steed, ses Perstuc 1880, on ares : Oxford, 
i er hm. o 7 

Al K i} 1843 1068 5 420 — 9 43 22 24 
42 Be 56 1869 1085 5 46°2 + 1 49 50 Bay 
43 Xen 54 1876 1089 5 47°73 | +20 16 46 51 
44 a 58 1883 1ogI 5 487 +97 23 ot i 
45 ae 60 1913 1109 Busey + 0 32 CO PN 
40 : ise II14 5 54°1 = B &B 47 5'0 
47 be 61 1928 1116 § 558 | + 939 | 4°3 47 
48 x? 64 1934 1119 5 5674 +19 42 51 5 
49 x3 62 1939 1122 5 56°8 +20 9 48 
50 Sez aan Ace 1124 5 584 — 6 42 50 5 
51 v 67 1958 1132 COO seers 47 44 3 4°4 
52 308 a8 S0¢ 1133 6 07% — 411 52 5) 
53 To 69 1989 aE. (SSE +16 9 5° Rp) 
54 g 7° 1990 1153 6 51 +14 14 4°2 4°4 
55 a0 71 2004 1162 Om 758 +19 12 571 5°3 
BO | kh? |) 74 >| 2 4007 1174 6m" +12 19 51 5°3 
57 U 75 2022 1178 Gai05 || Fig 59 5°2 5°3 
58 eas oil 2086 1214 © BH + 0 22 5-2 5°0 


B.A.C. 1460 (5-3); 0° (5-4)3 4 (5:4); & (5:3); BAC. 1601 (5-3 
m* (5-5); 2 (5-3); H.-P. 1018 (5-5); © (5-0); b (5:3); Fl. 52 (5-3 
HP. 1142 (5-5); J? (5-4); Fl. 73 (5-4). 

61. PAVO. 
Fy. Le Paon; Germ. Der Pfau. 


R.A. 

iste anit 

Meridional Centre of Constellation ... i 19 10 

: Preceding... ae ap 17 20 

ep Onnase Following ... a sb 21 20 
Boundaries, Noch 
dae South 


)s Fl. 21 (5:4); 
)3 Fl. 55 (5-3); 


Deel. 
° 


—65 


74 


Pavo is a Southern constellation, the chief stars of which are 


the following :— 


Mag. 
Oe: ae wae 2-1 ri) 
Bae. Sab bia 3:3 n 


a Neg 1 
There are 17 stars of mags. 4—53. 
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woe Harvard Magnitude. 


z . | or Argent. ign Harv. . 
steed, Reference: . or Arg. * Oxford. 


5963 
6100 
6198 
6253 
6315 


6352 
6383 
6405 
6436 
6766 


6801 
6807 
6873 
6885 


7004 


7066 
7082 
7°99 
7129 
733! 


Oy tn Gu On 


coe) 
DN 


7409 


or 
or 


Brisb. 6303 (5-8) ; Lac. 7944 (5-7); Lac. 7980 (5-8); Lac. 7997 (5-6) ; Lac. 8156 
(5-7); Lac. 8226 (5-9); wu! (5-9) Hw” (5-6); Lac. 8269 (5:7); vu (5-6 Var); o (5-7); 
Lac. 8550 (5-9); Lac. 8625 (5-9) ; Lac. 8782 (5-9). 


62. PEGASUS. 


Fy. Pégase; Germ. Der Pegasus. 


R.A. Decl 
he ae, ° 
Meridional Centre of Constellation ... nee 22 30 +17 
: Preceding ... ie ane 21 10 
yy EC Following ... a8 aa8 o 10 
Boundaries, North “ saat ee + 35 
ee South ane 05 ia cia 
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The “Square of Pegasus,” though one star in Andromeda (a, 
which is also sometimes known as 6 Pegasi) helps to form it, is 
a group well known to all star-gazers. The chief stars are :— 


Mag. l Mag. 
Naas ane wee 2-4 n 371 
a (Markab) ae 2-6 | ¢ 3-6 
B (Scheat) abr 2-6 Hu 3°7 
7 (Algenib) nee 230 ) 3°8 


There are 30 stars of mags. 4—5-2. 


Harvard Magnitude, 
Letter. A.C. jor Argent. eins tie a 
Reference. or Arg. * Oxford. 


3761 : 43 
3792 4°3 
3813 5°2 
3836 Ue 
3842 44 


3843 4°2 
3861 29; 50 
3867 
3898 
39°97 


3913 
3917 
3948 
3951 
3952 


3965 
4013 
4015 
4020 


4024 


4026 
4034 
4051 
4078 
4080 


The Starry Heavens. 
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Seriry Magnitude. 

No. |Letter, ey B.A.C, or Argent, Bs : tees fog ds 5 Oaford 
h. m™m. ° , i. 

26 55 8051 4084 23-10 + 8 46 46 4°7 
27 56 | 8052 | 4085 23 13 | +2449 | 49 4°7 
28 59 8078 4102 Bike Af We te) 7! 51 53 
29 T 62 8131 4132 23 147 | +23 5 4°7 4°7 
30 66 8149 4140 23.570 | - 14 39 5:2 54 
31 v 68 8160 4143 23 19°4 -+ 22 45 4-6) (3 456 
32 qd 70 8182 4151 22u2cr +12 6 50 
33 Ge 8206 4162 23 28'0 + 30 40 eae Or 
34 78 8256 4194 23 38:0 | +28 42 50 
35 p 81 8299 4217 23 404 | +18 27 52 3 54 
36 v 84 8324 4233 23 51°6 | +24 28 46 47 
37 i) 88 26 23 7 44 31 3°0 2°5 
38 x 89 32 28 o 84 | 9 33 49 49 


Fl. 7 (5-5); Fl. 12 (5-4); Fl. 13 (5:3); Fl. 17 (5-5); FI. 23 (5-6); BAC. 7 
(5-4); FI. 37 (5-3); Fl. 38 (5:5) 3 o (5:3); FI. 58 (5-3); Fl. 64 (5-4); FI. 67 (5-5 
Fl. 7x (5-4); Fl. 75 (-4); Fl. 77 (5-4); Fl. 82 (5-3). 


Meridional Centre of Constellation 


63. PERSEUS. 


Fy, Persée; Germ. Perseus. 


Approximate 
Boundaries, 
1900. 


’ Preceding 


Following 
North 
South 


753 
) 


> 


+58 
+30 


Perseus is a very brilliant constellation in consequence of its 


embracing a very rich portion of the Milky Way. 


stars are :— 


There are 38 star 


a (Mirfac) 
B (Algol) ..,. 
€ 


Ay Pai 


Mag. 
1-9 
2-3 


370 


0 3:1 


s of 


mags. 4—5-2. 


3.3 Wn 


Its chief 


Mag. 

371 
3°2 
O70 
39 


Algol is a well-known 


short-period variable, which is now treated as the type of a class 
of Variables. 
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ha as ° , 

I g 4 614 314 1544 et5355 4°9 51 
2 é 9 721 373 2140 | +55 18 Beas. Sis 
3 12 821 427 2 348 + 39 41 49 5'0 
4 | @ 13 827 429 2360 | +4843 | 42°: 43 
5 7 15 863 443 2 41°9 +55 24 3°9 4'1 
6 16 871 446 26430 | 3749 | 44} 48 
7 17 877 449 2442 | +34 34 48 4°9 
8 T 18 885, 454 2 45'8 +52 16 4'0 41 
9 21 904 461 2 50'0 + 31 26 5) 54 
Io 7 22 giz 405 2 S1'I + 39 11 4°7 4°9 
Ii 24 91s 468 2 50'7 + 34 42 570 53 
12 918 470 2 524 + 51 54 5k 52 
13 Y 23 947 483 2 561 +53 2 Behl aor 
14 948 484 2 50's + 56 14 570 5'0 
15 p 25 953 489 2 57'S + 38 22 Bui 4°2 
16 t oo 962 495 3 04 +49 9 41 4°4 
17 B 26 963 496 3 04 + 40 30 2°3 2°4 
i8 & 27 967 498 Sumaleg + 44 24 40 41 
19 w 28 981° | 503 3530) He i30-8 9 47 4°9 
20 995 513 9h +50 29 52 5°2 
21 29 1007 521 3 10°! +49 47 5°3 54 
22 31 IOIl 522 By ue) +49 4o 5'0 Bel 
eh ges 1017 524 3 113 + 33 46 4'8 4°9 
24 l 32 1026 532 3.135 | +42 54 4'8 5°0 
25 1035 537 3 14°7 + 48 47 5:2 

26 a 33 1043 541 3 158 + 49 26 9 1'9 
27 1059 552 3 19°6 +48 39 5'0 570 
28 34 1066 555 3 208 149" 7 48 50 
29 o 35 1071 560 3 22°1 +47 35 4°4 4°7 
30 Y 37 1099 578 3 280 + 47 48 42 4°5 
31 5 39 112g 591 3 344 | +47 24 372 31 
32 0 40 1132 594 3 348 = 33) 34 5'0 5'0 


VOL. III. 
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Harvard Magnitude. 
Letter. .A.C. | or Argent. Harv. . 
Reference. or Arg. * Oxford. 


600 36° 4:0 


602 4°0 
626 


638 
649 
652 
671 


Fl. 1 (55); Fl. 2 (5-4) 3 Fl. 6 (5-4); x (neb.) ; Fl. 20 (5-4); H.P. 514 (5-5) ; Fl. 30 
(5-4); H.P. 556 (5-5); Fl. 36 (5-4); B.A.C. 1210 (5-4); A. (5:5); H.P. 647 (5:5) 3 
B.A.C. 1314 (5-4); B.A.C. 1364 (5-4); Fl. 59 (5:3). 


64. PHOSNIX. 


I’'y, Phénix; Germ. Der Phénix. 


R.A. Decl. 
h, m. ° 
Meridional Centre of Constellation  ,., af i oO —48 
’ Preceding... 308 356 23 20 
Approximate Rallonine ie 
Boundaries ane an - : 
Z North ae one aie —38 
Egce- South Ane ae Nee —59 


Phoenix is a Southern constellation, with the following as its 
chief stars :— 


Mag. Mag. 
Qaetnts ae Sar 294 Caste Ste Ace 3-8 
Bo eD Bes 3:3 (ieee ee Sa 3:9 
of ond doo abe 3°4 


There are 13 stars of mags. 4—5}. 
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Harvard Magnitude. 
or Argent, a 
Reference. 


Lac. 9689 (5-8); Lac. 9721 (5-7); Lac. 99 (5-9); Lac. 110 (5-7); Lac. 137 (5-7); 
Lac. 143 (5-6); Lac. 180 (5-9); p (5-6); Lac. 277 (5-6); Lac. 289 (5-9); Lac. 392 
(5°8); Lac. 520 (5-8); Lac. 599 (5-9); x (5-6). 

65. EQUULEUS PICTORIS. 
Fr, Le Chevalet du Peintre; Germ. Die Malerstaffelei. 


R.A. Decl. 
bh. ni, ° 
Meridional Centre of Constellation ... ae 5 30 —52 
Me ; eiecedin omar. she 500 4 40 
Sa cael Following... te es 6 40 
SATIS: North tas ae —42 
Ee: South ole i —65 


This constellation is now generally known as Pictor. Its 2 
principal stars are the following :— 


Mag. 
a Mele OOD E50 a 3°5 
B me ke 3-9 


There are besides 6 stars of mags. 4—53. 
P 2 
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Harvard Magnitude, 
Letter, i . | or Argent, ¢ Harv. . 
Reference. or Arg. * Oxford. 


Bho 
5°4 
SiS 
5°3 
39 


se ds 


al 
° 


47 
52 
3°5 


eee Wing afters emupies io) Css 


¢ (5-8); Lac. 1888 (5-7); Lac. 2003 (5-8); Lac. 2052 (5-6); Lac, 2087 (5-8) ; Brisb. 
1172 (5-7). 


66. PISCHS. 


Fr. Les Poissons ; Germ. Die Fische. 


R.A. Decl, 
h, m, ° 
Meridional Centre of Constellation ... 60 © 20 +10 
’ Preceding .,, side nae 22 45 
Pre Following ... eas Bae I 40 
Boundaries, North i ot +32 
a South 5 ee — 6 


Pisces is an eminently dull constellation to the naked eye, for 
it possesses no conspicuous stars whatever. The 2 brightest 


a0 
Mag, 
n one = ue Bac 3:7 
vy 3:8 


But there are no fewer than 28 stars of mags. 4—5-2. 


Harvard Magnitude, 
Letter. = AC, | or Argent. 
: Reference. 


4°77 
AII4 
4130 
4146 
4149 
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No, frettr] I] BAC Jortaent| Ti | Bh | tare ctr 
a hm, ° , 

6 ‘ 1) 8233, | 4180 | 23837Sialt 4 9 || 4:3 3 42 
7 x 18 8243 4188 23.35:9 | +e 7 47 49 
8 19 8262 4198 23_40°2 + 2 49 52 5°2 
9 27 8328 4235 BS Bye 9 || a ea) 570 5°3 
10 w 28 8331 4238 DE ROP: + 6 12 4°2 “2 
11 29 | 8346 | 4245 23 557 | — 3'42 | 51 53 
12 30 8349 4247 23 553 | — 6 41 4°6 4°5 
13 33 8368 4259 23 592 | — 6 23 4°6 48 
14 5 63 222 1AM © 42°5 4- 6 56 4°6 Fee 
15 € 71 288 162 © 567 + 7 18 45 4°2 
16 yt 74 307-8} 169, 170 © 593. | +20 50 50 fe 
17 g 82 345 195 Ty 3047 51 4:9 
18 X34 348 196 T.5O |-4 20 24° | 49 4°9 
19 T 83 349 197 Toast Wa 20027 4°7 4°2 
20 | @ | 85 365 198 1 73 | +2356 | 46 : 48 
21 C-") 086 368-9] 199,200] 1 75 | + 657 | 5:0 : 49 
22 i 89 388 207 1116 | + 2 59 51 2 
v 209 - 


55 (5-5)3 Fl. 64 (5:3) 


A. (5-5); Fl. 34 (5-4); Fl. 47 (5-4); Fl. 52 (5-5); Fl. 
o (5:6); ¥? (5-7); ¥° (5-6); m (5-6); FI. 107 (5-4). 


67. PISCIS AUSTRALIS. 
Fr. ae Poisson Austral; Germ. Der Sudliche Fisch. 


R.A. Decl. 
hem. ° 
Meridional Centre of Constellation 2I 40 —32 
P Preceding 20 50 
Approximate Following ae 200 
Boundaries, North “i ih ee AG 
toe South a Sick ane Be 
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This is sometimes termed Piscis Austrinus, but the designation 
“ Australis” is to be preferred. It has only 1 conspicuous 
star :— 
Mag. 
a(Fomalhaut) ... ... “ce I+3 


There are 9 stars of mags. 4—5-2. 


_ Hie me Harvard Magnitude, 
etter.| — B.A.C. | or Argent. Harv. . 
steed. ieroreneat or Arg. * Oxford. 


Mic. | 
7386 3742 48 
7557 3834 
7583 3850 
7701 3908 


“280 ai} | ape 4576 


7842 3983 
7898 4007 


7966 
7987 
7992 


8025 


7 (5:5); Lac. 9030 (5-4); Lac. 9036 (5-7); FI. 15 (3-3); Lac. ¢063 (5-9); A (5-6); 
Lac. 9197 (5:9) ; Lac. 9321 (5-9); Lac. 9333 (5:9). 


68. RETICULUM RHOMBOIDALIS. 


Fr. Le Réticule; Germ. Das rhomboidische Netz. 


R.A. Decl. 
hows ° 
Meridional Centre of Constellation 3 50 —63 
; Preceding 3 10 
Approximate Eoloeine 
; ollowing “cn oy: 4 50 
Boundaries, Nes ae 
orth oe a me —55 
ear South ae me ae —69 


This small constellation has as its chief stars the following :— 


Mag. 
a ae aie ae a8 3:3 
B a ak on ne 3-9 


There are 5 stars of mags. 4—53. 
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Harvard Magnitude. 
Letter. B.A.C. | or Argent. 


Reference. ue : Oxford. 


5'0 
39 
47 


¢? (5-7); 7 (5-8). 


69. SAGITTA. 
Fr. aa Fléche; Germ. Der Pfeil. 


R.A. Decl. 
h, m. ° 
Meridional Centre of Constellation .. sas 19 50 +18 
} Preceding ... eas 56 Ig 0 
ae premmate Following ... ac a 20 20 
Boundaries, North fie a ee 
EgCe: South ae sae ome +15 


Sagitta, though a small and unimportant constellation, is never- 
theless as ancient as the time of Ptolemy. Its principal stars 


are :— ve 
Y a Jee sue as 3:6 
6 68D ane es 3-7 


There are 4 stars of mags. 4—5-2. 


Harvard Magnitude. 
or Argent. Harv. ae eee 
Reference. or Arg.’ Oxford. 


3399 19 34°7 4°3 
3402 19 37°7 4°4 
3421 19 42°1 om 
3424 19 43°7 | 50 
3466 19 53°4 3°6 


3487 1g 58'0 Eee 


€ (5-6); Fl. 10 (5-5); Fl. 11 (5-3); Fl. 13 (5-5) 3 7 (5-4): 
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70. SAGITTARIUS. 


Fr. Le Sagittaire; Germ. Der Schitze. 


Meridional Centre of Constellation 


Approximate 
Boundaries, 
1900. 


Preceding 


Following 
North 
South 


R.A. 
hi, “mM. 
Ig 0 
17 30 
20 20 


[Boox XIV. 


—12 
iS 


Sagittarius is a more important constellation than most 
dwellers in England are aware of, and the Milky Way materially 


adds to its attractiveness. 


The chief stars are :— 


Mag. Mag. 
Ge 2-1 T 3:1 
o 2-3 Y 3:3 
De 2.8 & 355 
¢ 2-9 T 3°5 
qe 3-0 B®. 3:8 
7. 3:0 ° 39 
A 3-1 pr 3:9 
There are also 34 stars of mags. 4—5-2. 
ES IE ERE IO FL ET IS OE IE RLS DEE EE POE, IODA LI EDS SLID LTE LDA TE EL LITEM DELETE EE ATI ITE 
Harvard Magnitude, 
_| Flam- Nees R.A. Decl. 
No. Letter.) ctoed. B.A.C, Sees Ss 1880. 1880. ay : Oxford. 
h. m. ° , 
I 3 6008 2972 17 40°70 | —27 47 4°9 
2 6016 ue Iv 40 — 31 °F 
Scorp. TAES 32 39 oS 
3 6074 | A 14 | 17 514 | —30 14 5°4 
4 he 4 6077 3006 17 52°5 — 23 48 4°6 
an a 6107 | 3038.9! 37574 | 29 35) {1 49 
6 7 10 6115 3036 17 581 — 30 25 3°0 
7 6127 3039 18 05 — 28 28 4°7 
8 m” 13 6168 3062 18 66 —2I 5 4°l 
9 7 6186 3074 18 95 | —36 48 370 
10 6194 | 3076 18 FO"5, |= 27 is 4°7 
II 5 19 6209 3084 18-13°3, |) —20 53 28 
12 € 20 6233 3095 18 16:2 — 34 26 25% 
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Harvar Magnitude 
fetter toot, | BAC. gr Argent 180 1800 Ha. : Oxford. 
a h m. fo} , 

21 6247 3105 18 18:2 — 20 36 4°9 

r» 22 6263 AN 18 20°6 — 25 29 3° 
6279 3119 18 22°44 | —14 39 4°7 

06 6294 3124 18 24'4 | —18 29 52 

p 27 6371 3157 LOSS eee 2 ay 3°3 
a 32 6434 3196 18 46:9 | — 22 53 570 
aes 3198 18 47°8 —15 45 5'1 

o | 34 | 6440 | 3199 18 47°38 | — 26 27 2°3 
y 35 6441 3200 18 47°9 — 22 49 5:2 
e 36 6454 3213 18 50°2 — 20 49 ae 
e 37 6461 3218 18 50:6 | —21 16 3°5 
¢ 38 6489 3237 18 55°0 | —30 3 2°9 
39 6507 3252 18 57°5 | —21 55 | -3°9 

40 | 6521 3258 18 59°5 | — 27 51 3°5 

7 41 6548 3270 19 26 | —21 13 31 
yw 42 6575 3287 19 8:2 — 25 28 Ba 
d 43 6584 3296 Tg 10°6 — 19g 10 4°9 
B* ae 6608 A 168 Ig 14°0 — 44 41 38 
B’ ae 6610 A172 19 1495 | —48 2 4°4 
Pp 44 6619 3319 Sorts a — Toad 3°9 
46 6621 3321 19 14°8 —16 11 4°7 

a 5 6622 A177 Ig 15°6 — 40 51 4°0 
M4 6633 | 3331 19 180 | —24 44 | 51 
ant 6689 ree 19 20°3 — 48 21 we 
Wo! 52 | 6706 | 3373 19 29'4 | —25 9 | 46 
@ | 55 6742 3403 19 35°77 | —16 24 | 570 
of 56 6760 3414 Ig 39°4 | —20 3 51 
t he 6812 A 241 19 47°70 | —42 11 4°3 
58 | 6823 | 3446 1G, 4955, 2637 |; .5'0 

b | 59 | 6832 | 3451 19 49% | —27 29 | 4°7 
Go| 61 6840 | 3456 TOVETI | 55 497 5 'o 
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Harvard R Magnitude, 


or Argent, 59, Harv. , 
Reference. 1880. or Arg. * Oxford. 


bs mm: 
3459 19 51°6 570 
3461 19 51°9 4°2 


3477 19 55°3 f 47 
A 268 19 55°5 5°0 
3484 19 56°7 oe 


FI. 7 (5-4); B.A.C. 6161 (5-3); Lac. 7746 (5-8); Lac. 7761 (5-6); Lac. 7830 (5-2) ; 
Fl. 29 (5-5); H.P. 3226 (5-3); B.A.C. 6499 (5-5) ; B.A.C. 6536 (5°5) 3 Lac. 8037 (5-9) 
Fl. 50 (5-5); B.A.C. 6746 (5-5); Lac. 8239 (5-6); Lac. 8285 (5-9) ; Lac. 8296 (5-9) ; 
Lac. 8362 (5-7); Lac. 8415 (5-5); Lac. 8417 (5-6). 


71. SCORPIO. 


Fr, Le Scorpion; Germ. Der Scorpion. 


R.A, Decl. 
h, m. ° 
Meridional Centre of Constellation ... ae 16 20 — 26 
¢ Preceding ... che ae 15 30 
Approximate Following ... nee tae 17 55 
Boundaries, North =. 
ee South ae Re BAe —45 


Scorpio is also a much richer and more important constellation 
than many persons imagine. Besides its leading star Antares 
there are no fewer than 15 of its stars brighter than mag. 3-9. 
These are :— 


de 
= 
~ 
2 


fag. ig 
a (Antares) lel T 2-9 
Ane 1-7 o 3:0 
0 2-1 | To Be 
e, 2-2 au 3:3 
OF 2-5 Dee 3:6 
Kas 2-0 (eae 3:6 
v 2:8 Ue 3-6 
B! 29 pe 3:9 


On the other hand, its stars of mags. 4—5-2 are disproportion- 
ately few, for there are only 16 of them. 


Cuav. VIIL] Catalogue of Naked Eye Stars. 


Harv. 

No. ener. ve B.A.C. or Argent es . aon 
hm. SL 
I b I 5232 2640 15 43'8 —25 23 
2 A 2 5250 2651 15 4674 — 24 58 
3 p 5 5272 2662 15 49°5 — 28 52 
4 Ci 6 5289 2671 He UO) — 25 46 
5 | 8 7 | 5303 | 2674 | 15 53:2 | —22 17 
6 é 51 5324 2688-9} 15 577 — Il 12 
Tae. 8 5329 2690-1| 15 585 | —19 29 
8 9 5337 2698 15 59°38 | —29 21 
9 fe) 5242 2700 16 04 | —20 33 
Io 5374 2709 16 36 | —20 6 
I! e 13 5381 2711 16 4°9 — 27 37 
12 v 14 5382 2714 16 570 | —19 9 
aad 15 5386 2715 1G 5A 1) OAs 
14 5429 2732 16 10°9 — 28 19 
15 19 5445 2737 16 13°4 | — 23 53 
16 o 20 3447 2738 16 13°9 — 25 18 
17 a 21 5498 2704 | TOm2oe0 — 26 Io 
18 22 5501 2769 16 22°9 — 24 51 
19 5508 A 92 1082395 — 34 27 
20 T 23 5539 2783 16 28°4 — 27 58 
21 oR. 5538 A; 16 28°5 —35 1 
22 € 26 5632 2818 16 42°4 — 34 5 
23. | # 5638 | A 98 | 16 438 | —37 50 
24 | 5640 | A 99 | 16 442 | — 37 49 
25 ( 5001 A 104 16 46-1 —42 9 
26 5735 | At20 | 16 569 | — 33 57 
27 | 7 B77e | A AZO | Ty ZO 1437 5 
28 v ayl 5901 2924 17 226 — 37 12 
20m ale 35 5915 2932 V7 2518 loada |S 
30 5932 A159 17 28:3 | — 38 32 
31 6 5935 | A16o | 17 287 | —42 55 
32 is g970 |- A165 | 17 34'2 | — 38 58 


219 


Magnitude, 


Harv. , 
or Arg. ° Oxford, 


48 
4°7 
40 
371 
2°5 


2°! 


2°6 
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Harvard Magnitude, 
Letter, .A.C, | or Argent. Harv. . 
Reference. or Arg. * Oxford. 


A 169 3°3 
A 181 54 
A 183 Bye: 


B.A.C. 5254 (5:4); Fl. 4 (5:5); B.A.C. 5286 (5-4); B.A.C. 5314 (5-4); FI. 12 
(5-5); Fl. 16 (5-5); B.A.C. 5435 (5-4)3 x (5:6); Lac. 6810 (5-8); Lac. 6816 (5-7); 
B.A.C. 5464 (5-4); Lac. 6854 (5-9); Lac. 6859 (4-6); Lac. 6949 (5-9); Lac. 7000 
(5-9); Lac. 7016 (5-8); Lac. 7089 (5-7); B.A.C. 5718 (5-3); Lac. 7147 (5-7); Lac. 
7159 (5:9); Lac. 7179 (5:8); Lac. 7202 (5-9); Lac. 7247 (5-8); Brisb. 6125 (5-8); 
e (5-6). 


72. APPARATUS SCULPTORIS (SCULPTOR). 


Fr, L’ Atelier du Sculpteur; Germ. Die Bildhauerwerkstatte. 


R.A, Decl. 
h. m, ° 
Meridional Centre of Constellation ... ves © 30 —35 
; Preceding ... oboe 06 230 
Approximate “e 
B Jari Following... ee ste I 40 
ria meorg. North “A ee —27 
ae: South ae ies ve —42 


The constellation Apparatus Sculptoris is now universally 
called “Sculptor,” the tools being discarded and their owner 
raised to the place of dignity. 

The brightest star, a, is only of mag. 4-1. There are Io stars 
between that and the 52 limit. 

Harvard Magnitude. 


or Argent, : Harv. 
Reference. or Arg, * Oxford, 


46 
48 
5°5 
4°6 
50 


52 
Bes 
5°4 
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Harvard 

No, | Letter, na B.A.C, | or Argent, = ae one 

: Reference. see 1880, 

he m. ° , 
9 72 Bye © 15% a2 9539 
be) 103 62 © 22'0 — 33 40 
Il a 272 158 © 52°8 — 30 0 
12 € : 541 274 I 40°0 — 25 39 


Magnitude, 


Harv, 


or Arg, : Oxford. 


55 
48 


41 
5°2 


Lac, 9675 (5-8); Lac. 9735 (5-7) ; Lac. 22 (5-9); Lac. 125 (5-8); A® (5-8); 0 (5-6) ; 
Lac. 447 (5-8); Lac. 462 (5-9); Lac. 500 (5-6); Lac. 501 (5:9). 


73. SCUTUM SOBIESKII, 


Fry, L’icu de Sobieski; Germ. Der Sobieskische Schild. 


R.A. Decl. 
h, m. ° 
Meridional Centre of Constellation 18 30 —10 
‘ / Preceding 18 o 
paPbrozimate Following ,.. 18 55 
Boundaries, North ig 
geil South —15 


This constellation is sometimes called Clypeus Sobieskii, but 
Scutum simply is now its more usual designation. Its brightest 
star is B.A.C. 6325, of mag. 4. There are 5 other stars between 
that and mag. 5-2. Nos. 2—6, below, are assigned to Aquila in 
B.A.C. 


Magnitude, 


Harv, . on .2 
or Arg. ° Oxford. 


Harvard 
or Argent, 
Reference. 


50 
4°0 
4°8 
51 
4°4 


bid 


B.A.C. 6324 (5:3). 
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74, SERPENS. 


Fy, Le Serpent; Germ. Die Schlange. 


R.A. Decl, 
hey a, ° 
Meridional Centre of Constellation ... re 15 35 Ca 
: Preceding ... Ace tars I5 0 
APPTCRIANS. ON “Tollowinge =... 46 a 10 EK 
Boundaries, North ek ve pes + 23 
1900, South a ae +e —4 


Serpens is a long rambling constellation much mixed up with 
Ophiuchus, whence the name Serpentarius (= serpent-bearer) 
sometimes applied to Ophiuchus. The chief stars are :— 


Mag. Mag. 

Ae se ne 2-7 vane sea Ske 3-7 
rope she ies 3-4 So wee Ses aot 3-7 
LO fxs See ee 3°5 Beet Ans see 3.8 


There are 19 stars of mags. 4—5:2. 


Harvard ; Magnitude. 
Letter, ‘ .A.C. | or Argent, . Harv. 
. Reference. or Arg. : Oxford. 


2544 : 5°1 
2571 §l 
2590 : 40 
2620 30° 4 Rg 


2621 36° é 46 


2627 277; 
2632 : 38 
2633 : 44 
2636 ; : 42 
2638 3°5 


2641 & 52 
2645 3°7 
2646 Bae 
2649 : 48 
2666 4:0 
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Harvard Magnitude, 
or Argent. Harv. 
Reference. ae : Oxford. 


2687 5'0 
2744 48 
2897 44 
2947 27 
2956 4°4 


3013 [ 4°5 
30990 34 
3112 5:2 
3215 i SH el) aes gach 
3216 Br 


Fl. 3 (5-4); Fl. 4 (5-4); FL 6 (5-5); 7' (6-5); Fl. 16 (5-3); A? (5-4); Fl. 30 (5:5) ; 
$ (5-4) 3 © 5)3 ¥ (5-6)5 7° (5-7) 5 v (5-7). 


75. SEXTANS. 


Fr, Le Sextant ; Germ. Der Sextant. 


R.A, Decl. 
h. m, ° 
Meridional Centre of Constellation ... ale 10 I0 == fi 
Preceding .,., Pee as 
Approximate ieee es . 
aN orth aay fee. mee + 8 
E900: South ses aE hia = % 


Sextans is an insignificant constellation, of which no star is 
brighter than mag. 4:5, and only 4 others are above the 5-2 limit. 
Harvard Magnitude, 


or Argent, ies Hany 
Reference. or Arg. * Oxford, 


1726 BO See hol 
1732 E Ay HS 
1796 ; 45 : 4°9 
1846 G2 eee ST 
1850 AGO) BERS) 


Fl. 8 (5-3); Fl. 22 (5-4). 
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76. TAURUS. 


Hy. Le Taureau ; Germ. Der Stier. 


R.A, Decl 

h, m, ° 

Meridional Centre of Constellation ,.. na 4 30 +18 
‘ Preceding ge Ti 
POPC SEI Soin a. ast eae 

Boundaries, North i Ne * +30 

oe South es Abie Ac + 0 


Taurus is a large and interesting constellation, comprising 
naked-eye and telescopic objects in great variety. The former 
include the 2 historically celebrated groups of the Pleiades and 
Hyades, and the beautiful star Aldebaran. The principal stars 
are :—— 


Mag. Mag. 
a(Aldebaran) ... 1-0 Ody sce oeee ee 3:8 
Bite an ake 1-9 IS <tign ae Nee 3:8 
Uh Aor ase ore 3-0 BEL nee bad 3:8 
Cie ae te 3:0 DE eee nee 3:8 
A. eae sa aes 3-6 Gi me a als 3-9 
O) ids ap 3-6 (1 Fa eee re 3-9 
CP Nae aoe 3:7 


There are no fewer than 46 stars of mags. 4—5-2. 


No, |Letter. ee B.A.C, or Argent y a oe Har» onto a 
h, m. ° , 
I O) I 1057 550 3 18-4 Smo) ln Bey BBG 
ears 2 1068 554 3.20% | 519 TO) ae aay 
See 4 | 1084 563 3.233. | FTO s0N0 Br eee 
4 f 5 1087 567 3 24°2 +12 31 Ai 3easieagr 
5 fe) 1112 581 3 30°8 +oi1 ACA SaeiGs 
P 6 aa 17 1147 608 3 378 + 23 44 278) Aco 
ar} 19 1151 610 3 381 +24 5 Aas as 
P 8 wate 20 1154 613 3 38°7 +24 0 4°0) 2 e480 
p 9 a 23 1161 615 3 39°2 +23 34 4:2 
{10 n 25 1166 618 3 40°4 + 23 44 RO aes cn 5 
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Harvard Magnitude, 
Letter. Flam- B.A.C. | or Argent, Harv. 
Reference. or Arg. : Oxford) 


steed, 


bed 
3°8 
3°6 
40 
44 


ww ww Ww BF 


572 
50 
5'0 
4°3 
4°06 
st 
3°9 
51 
4°0 
47 


51 
4°6 
42 
53 
46 


49 
3°7 
39 
3°6 
5°2 


49 
48 
I’o 
46 
4°3 
5'1 
4°8 
4°4 
5 
47 


FF fF FH fF FFF FH FH FD HLH HHA FSH HSH HH HD FSF HHH HY 


VOL. III. Q 
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Harvard Magnitude, 


Letter. 5 .A.C, | or Argent. Harv. . 
: Reference. or Arg. * Oxford. 


goo 5 be 51 
950 5°2 
97° : Sie 
978 19 
987 § 48 


1003 46 
1032 3°0 
1037 49 
1044 49 
1064 2 


1067 ; 3 51 
Io7I : By 48 
1084 36 | 4°55 


1099 b 51 


t (5-5); Fl. 13 (5:4); BAC. 1192 (5-5); Fl. 40 (5-3); H.P. 672 (5-5); Fl. 41 
(5-4); Fl. 46 (5-3); Fl. 51 (5-4)3 Fl. 53 (5-5); Fl. 56 (5-4); x (5:5)5 Fl. 67 (5:5); 
Bl.72 (G-4)is; Fl675.(5:3)5 Hl. 81 G5); Bl. 83 G-4)5 H.R. 810(5-5)5 Flos ts5-aye 
i (6-4); Fl. 103 (5-5); Bl 115 @-4)5 FL. 116 (5-5); BY. 118 (6-4); B-AiCazes 
(5-5); Fil. 120 (5-3); Fl. rar (5-4); Fl. 122 (5-4); Fl. 130 (5:5). 


77. $TELESCOPIUM. 


Fr. Le Télescope ; Germ, Das Teleskop. 


R.A. Decl. 
hye. ° 
Meridional Centre of Constellation .., ane 18 40 —52 
: Preceding ... nee a 17 40 
Approximate Follows ees 
Boundaries ese i 5 93 
aed ? North roy Son — 406 
ooo: South is ae ane —6o0 


Telescopium is a small Southern constellation, the brightest 
star of which is a of mag. 3:5. There are 5 other stars between 
that and mag. 54. 


Harvard Magnitude, 


Letter, .A.C, | or Argent. ae e 
Reference, Y ee : Oxford. 


A 3 5:2 


A 13 3°5 
A 14 4°5 
BOAT fi 5 
A 55 54 


A 67 


Lac. 7608 (5-7); 8 (5-7); 8? (5-7); # (5-7); Lac. 7872 (5-9); p (5-7); Lac. 8091 
(5:9). 


78. TOUCAN. 


Fy, Le Toucan; Germ. Der Tucan. 


R.A, Decl. 
hee als ° 
Meridional Centre of Constellation ... ae 23 45 —68 
, Preceding ... a a 22 0 
 poroErEaic Following... * ia 1 30 
meee North ago ate Lae —57 
4 South oe be. bee —76 


This constellation comprises only one bright star, a, of 
mag. 2-8, together with 11 stars of mags. 4—5. 


Harvard Magnitude, 
Letter. A.C, | or Argent. ‘ Harv. eas 
Reference. s or Arg. Oxford, 
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Harvard Magnitude, 
No. |Letter. pe B.A.C, | or Argent. oa tr Harv. . ae 
Aa Reference. : . or Arg, * Oxford, 
h, m. ° , 
II -” ie 266 A *o O 50°5 —7o 10 55 
12 K ae 392 A 78 LB Gy, — 69 31 5°1 


Lac. g112 (5-7); Lac. 9412 (5-7); Lac. 9463 (5-7); Lac. 9474 (5-7); Lac. 9483 
(5:8); Lac. 9710 (5-9) 5 7 (5-7) p(5:7)5 # (5:6). 


79. TRIANGULUM. 


Fr. Le Triangle ; Germ. Das Dreieck. 


R.A. Decl. 
hase. fe) 
Meridional Centre of Constellation ... a 2559 + 32 
: Preceding... Hee fe I 30 
Approximate Following * ox 2 30 
Boundaries, North ewe ‘a be: +37 
1908: South ‘te sae 2. + 26 


Triangulum is one of the ancient constellations, notwithstanding 
its small size. Its principal stars are :— 


Mag. 
B bec St ae ves 31 
a “ae aire aby are 3:6 


There are 3 stars between mags. 4—5:2. 


Harvard : Magnitude, 
Letter, 2 BF or Argent. ou & Harv. . ’ 
Reference. 3 or Arg. * Oxford, 


289 ": 3°6 
336 "4 + 34 25 31 
356 ‘ + 32 49 572 
360 ; +33 42 5°0 
361 aE OB Ly 4°2 


B.A.C. 516 (5-4); € (5-4); FI. 6 (5-3); FIL. to (5-3); Fl. 12 (5-5); Fl. 14 (5-3) 
H.P. 398 (5-5). 
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80. TRIANGULUM AUSTRALE. 


Fr, Le Triangle Austral; Das Siidliche Dreieck. 


R.A. Decl. 
h. m. ° 

Meridional Centre of Constellation ... eis 15 40 — 65 
Approximate pecans eee 
E Following... ca 83 16 40 

Boundaries, 
North Ade 5p 300 aay) 
eke South as ed ba —72 


The Southern Triangle is, like its Northern namesake, a small 
constellation, but it contains several bright stars :— 


Mag. 
a SGC hare aor mG 2-2 
Y 406 nec Bee s 3-1 
B Bs ae nah nee 3-1 


There are also 2 stars of mags. 4:3 and 4:6 respectively, but 
all the others are below 53. 


Harvard Magnitude, 
No. |Jetter. »A.C, | or Argent, ¥ Harv. , ; 
Reference. or Arg. * Oxford. 


A 5 : 371 
a. 48} 4°6 
DN Wy 31 
A 25 : 4°3 
A 42 2°2 


# (5-7); € (§-6)3 ¢ (5:8) 3 Lac. 6809 (5-9); Lac. 6906 (5-6). 


81, URSA MAJOR. 


Fr. La Grande Ourse; Germ. Der Grosse Bar. 


R.A. Decl. 
ly B68k ° 
Meridional Centre of Constellation... fs ime ) +58 
‘ Preceding ... ae ace 8 oO 
eb ae | Following ... Re be iM, © 
ea ee, North AU Rees | a +75 
nook: ( South oe ae 6a + 30 


Ursa Major, though certainly not on the whole so rich or so 
beautiful a constellation as Orion, is probably more generally 
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known to all classes by reason of its perpetual visibility in 
England. Its chief stars are :— 


Mag. Mag 
e (Alioth)... an 1.8 C) 3:2 
a (Dubhe)... not 2:0 ) 3-4 
n (Alkaid orBenetnasch)2-0 ye 3-4 
¢ (Mizar) ... on 2-4 r 3-6 
Bene ree See 2:6 eee ie dst 3-7 
vos 2-6 Bi av, ee ri 3-7 
[Bs 3-1 Gikeee Bee eas 3-8 
y. 3-1 Yu &.. ie nde 3:8 
ae 3-1 Xone See io 3-9 


There are 27 stars of mags. 4—5-2. 


Flam- Harvard Magnitude. 


Letter, »A.C, | or Argent, Harv. 
aeeed, Reference. or Arg, : Oxford 


1558 34 
1584 48 
1636 : a2 


1638 5°0 
1645 ae 


1655 : 4°8 
1656 : 5 44 
1658 : 48 
1669 
1675 


1701 
1706 
1709 
1715 


1753 


1756 
1810 


1827 


1829 
1844 
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2 Harvard Magnitude, 
Letter, -A.C. | or Argent. Harv. 
y Reference. or Arg, * Oxford. 


1857 é Bl 
1861 a) 
1877 
1878 
1903 


1907 
1913 
1923 
1926 
1941 


1959-60 
1961 
1962 
1967 
1980 


2018 
2036 
2054 
2077 


2191 


2207 
2264-5 
2267 
2315 
2338 


A (5-3)3 0° (5:3)3 BAC. 3150 (5-5); Fl. 27 (5-5); Fl. 31 (5-3); BAC. 3665 
(5:3); Fl. 44 (5-4)5 Fl. 49 (5-4); Fl. 59 (5:5)3 B.A.C. 3985 (5-3); B.A.C. 4510 
(5-4); Fl. 81 (5-5); Fl. 82 (5-3); Fl. 86 (5-5) ; B.A.C. 5058 (5:5). 


* * The star numbered above as 26 (FI. 46) is assigned by B.A.C. to Leo Minor, 
but as it is numbered in Baily’s edition of Flamsteed in Ursa Major I have thought 
it best to do the same. 
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82. URSA MINOR. 


Fr. La petite Ourse; Germ. Der Kleine Bar. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation... ae 15 40 +78 
: Preceding... 90 aes T2580 
SPP ee Following... ae ae 18 0 
Boundaries, North ee: Hee Boe +90 
1900. South i ass nee +65 


Ursa Minor is often regarded as a sort of counterpart of Ursa 
Major, but the resemblance is rather far-fetched. The real 
importance of this constellation arises from the fact that 
the North Pole and the Pole Star are within its boundaries. 
Its chief stars are :— 


Mag. 
B (Kochab) ... ete hoe 2-1 
a (Polaris) ee ae ae 2-2 
Y = see sh ae 3-2 


There are 11 stars of mags. 4—5-2. 


: Harvard Magnitude, 
Letter. . . | or Argent, ee : Harv. 


Reference. or Arg. : Oxford 


155 OFS 2: 4°5 
213 : 2°2 
2188 
2189 ae 
2396 ; 4°9 


2437 4°3 
2500 2% 
2555 5k 
2566 B02 
2616 


2057 
2759 
2851 


3°77 


B.A.C. 4732 (5-3) 3 Fl. 11 (5:3); Fl. 19 (5-5); B.A.C. 5592 (5:5). 
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83. VIRGO. 


Fy, La Vierge ; Germ. Die Jungfrau. 


R.A. Decl. 
h. m. ° 
Meridional Centre of Constellation ,.. ane 13 20 102 
. Preceding... hae ahs II 35 
pS epresinats Following I5 0 
Boundaries, 
North re aa ae +15 
he South ats Ho a —20 


Virgo is a constellation marked by a fair number of bright 
stars, including one very bright one (Spica), but astronomically 
Virgo is chiefly noted for its large number of nebulz. The chief 
stars are :— 


Mag. Mag. 
a (Spica) ... oe 1-2 Boa ae a 3°7 
Nh O08 Ba as 2-8 One bas sine 3°7 
€ (Vindemiatrix) ... 3-0 IMI, TE on ae 3-7 
(Gee He Hs 3°5 peed sh ro 3-9 


There are 30 stars of mags. 4-4—5-2. 


Harvard Magnitude, 
Letter. A.C, | or Argent. 5 Harv. . 
Reference. or Arg, * Oxford. 


2017 4:9 52 
2019 Az) te 4e3 
2023 : eye Se) 
2028 2ST! 
2049 52 = §°4 
2051 LE yore 6A) 


2057 43 +: 43 
2088 Be Bey FBX) 


2090 i Dye ia! 
2150 47° 47 


2155-6 35° 28/5 bay 
OUsy) i | Bit 49 
2186 : Rey 3 EP 
2193 F Sif] 8 aha 
2208 : SHO 8 Bie 
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h m. - / ' 

16 g 49 4391 2219 i 1:6 —I10 6 52 

17 8 5! 4401 2224 Boe 3357 —= 4 54 44 3: 45 
18 ve 53 4418 2231 ie yh |) =U es} Ber 

19 e 59 4440 2244 13 10°8 +10 5 Ro eee 
20 o 60 4446 2246 ey aL + 6 6 5°0 51 
21 ie 61 4449 2247 PSU r20 —17 38 48 

22 a 67 4480 2263 13 18'9 — 10 32 172 +0°04 
23 di 7° 4499 2271 13 226 +14 27 Riz. 1S 510) 
24 | 2 74 | 4516 2283 HB 25:8) || — 5°38 49 = 5a 
25 me 78 4529 2292 13 28°1 + 4 16 £0 se Sez 
26 ¢ 79 4532 2204 13 28:6 ak @) ii 335 3°4 
27 | .. | 89 4608 2341 13 433. | —17 32 52 

28 | 7 | 93 | 4672 2373 1g 556 | 4 2° 9 44 3 43 
29 vee ve 4700 2384 14 4°93 | —15 44 5:2 

30 “0 Pe 4713 2388 14 62 ++ 2 58 Fuey bh) ist 
3r | «# 98 | 4716 2390 4 65 | — 943 | 43 241 
32 ft 99 4727 2398 14 9:7 | — 5 26 LEG) EBM 
Ba r 100 4743 2408 14 12°6 —I2 49 AO Aas 
34 | wt 102 4748 2410 14 13'4 — I 42 S22 gnc 
35 ~ 105, 4792 2428 I4 22°0 — 14! AQ. S45) 
36 | # | 107 | 4855 | 2457 | 14367 |— 5 8 | 3°99 : 3°9 
37 wo || TOL 4878 2468 I4 40°2 + 2 24 3:7) = AiO 
38 He 110 4951 DIESE. 14 50°8 + 2 34 PE ie 


w (5-5); @ (5-4); Fl. 57 (5-4); Fl. 63 (5-5)3 ¢ (5:5) 53 & (5°5)3 m (53)3 7 (5-3)3 
B.A.C. 4722 (5:5). 


84. PISCIS VOLANS (VOLANS). 


Fr. Le Poisson Volant; Germ. Der Fliegende Fisch. 


R.A. Decl. 
hey ms ° 
Meridional Centre of Constellation ... ee 8 40 —69 
! Preceding... A aia 6 40 
Spee Following ... ah ee 9 0 
Boundaries, Worth 63 
1900. 


South as Be ocr a di0) 


Cuar. VIII] Catalogue of Naked Eye Stars. 235 


The proper name of this constellation is the first of those given 
above, but as there are already two other constellations of Fish 
it has been found convenient to indicate this asterism by the 
single name “ Volans.” Its chief stars are :— 


Mag. 
¥ ale aes so noe 3-8 
B oe “Be %F as 3-9 


There are 5 stars of mags. 4—5$. 


Harvard : Magnitude, 
or Argent. Vana 
Reference, : or Arg. * Oxford. 


38 
41 
43 
4°5 


5°2 


3°9 
42 


t (5-6); Lac. 2646 (5-7); Lac. 3313 (5-7); Lac. 3357 (5:7)3 7 (5:-7)5 8 (5:6); Lac. 
3609 (5-9). 


85. VULPECULA ET ANSER. 


Fr, Le petit Renard avec L’oie; Germ. Das Fiichschen mit der Gans. 


R..A. Decl, 
Ist Get ° 
Meridional Centre of Constellation ... oa 20 Io +25 
A e Preceding .,. ibe ae 19 0 
Prremate Ne Wollowitig? 6... 20 20 
Boundaries, Nove +29 
ao02 South es ats aa +20 


As a fox and a goose were formerly considered 2 things 
which naturally went together, so Vulpecula had an Anser joined 
to it, but the Anser has fallen into disuse. The brightest star is 
a, of mag. 4-4, and there are in this constellation no fewer than 
14 other stars ranging between mags. 4-7—5:2. 
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Harvard Magnitude, 
Letter, .A.C, | or Argent. Harv. , 
Reference. or Arg. * Oxford. 


47 5 45 
5 Oe Sa0) 
[Ao AK: 
44 : 46 
BO: ARSE 


570 
4°7 
49 
4'8 
48 


48 
51 
st 
4°7 
51 


Fl. 5 (5-4); Fl. 10 (5-4); Fl. 16 (5-4); Fl. 17 (5-3); Fl. 18 (6-5); Fl. 21 (5-3); 
Fl. 22 (5-5); Fl. 24 (5:5); Fl. 25 (5:4); Fl. 35 (5-4). 
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CHAPTER IX. 


ON FINDING THE STARS2. 


RMED with the time and a telescope, the amateur as- 
tronomer may take the field, and make observations of 
interest and utility, if he proceed on a deliberate festina lente 
principle. He has only to recollect that one good observation 


Fig. 82. 
a _ 
iia BS 
oh 
ls ia 
3 q 
NORTH 


APPARENT CHANGES IN A GROUP OF STARS IN THE COURSE OF I2 HOURS 
BETWEEN RISING AND SETTING. 


is worth more than fifty bad ones, and “hasten slowly” to 
obtain it. 


It will be necessary for a beginner to accustom himself to the 


® Revised and expanded from Smyth’s Cycle of Celestial Objects, vol. i. p. 404, 
et seq. 
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varying positions which the constellations occupy between 
their risings and settings, and this can only be correctly 
followed by a telescope turning on a polar axis. In fixed 
instruments, such as circles or transits, which are restricted to 
the meridian, the course of a celestial object across the field of 
vision, under an astronomical eye-piece, will be from the right 
horizontally to the left. But in extra-meridian or universal 
instruments, it will vary as regards its line of position with the 
horizon at each degree of its advance towards culmination, and 
from thence to its setting. In the preceding diagram, the 
arrows show the direction in which the bodies pass the tele- 
scope, and the dark circles represent the field of vision for every 
3 hours after the group rises, till it goes down. 

Here it is evident that, however the position of the group of 
stars alters to the eye and the senses, its line of position, as seen 
from a station at the centre with an equatorial instrument, will 
be the same at whatever time and point it is looked at. The 
observer need hardly be reminded that the foregoing diagram 
refers to an instrument which is turned towards the S.: when it 
is pointed to the polar regions, each movement becomes re- 
versed in the field, as to the culminations and passages of the 
circumpolar stars. 

The principal stars may be easily recognised by allineations ; 
but an introductory view will facilitate the application of the 
rules. The beginner should commence with such stars as never 
set in our climate, and he may then refer the situations of others 
to their positions with respect to these. A moonlight night, if 
not too strongly illuminated, will be the best for him to learn 
some standard points, because only the principal stars show 
themselves, and determine the figure of the asterism; and he 
will find that the winter affords the best nights, both from 
their length, and the absence of twilight. The observer will 
have made himself acquainted with the Great and Little Bears, 
some of the principal points in the Zodiac, Orion, the Pleiades, 
and the more remarkable groups, as a key to the others. His 
meridian line, however rude, will show him the southing, or 
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passing of every object over that meridian, and from thence he 
will readily advance upon the vicinity; an operation in which 
good celestial maps or globes will largely assist. But in resort- 
ing to such aid, it must not be forgotten that by virtue of the 
apparent rotation of the heavens, the stars, though preserving 
their mutual distances and relations, turn with that motion: 
the ideal lines which join them therefore receive variable direc- 
tions, which may appear to differ from those on the maps, 
being sometimes horizontal, sometimes inclined, and sometimes 
vertical, after the manner represented by the small group passed 
round in the diagram on p. 237. This difficulty, however, need 
only be alluded to, since it is so readily overcome as to offer no 
real impediment to allineation; and though the tyro must not 
expect to become familiar with all the component stars of a 
constellation at once, he will soon unravel the apparent con- 
fusion, and know the Jéucida of each asterism, together with 
several of its principal components. 

The Great Bear is the most conspicuous of those constella- 
tions which never set in our latitudes; the tail and hind quarters 
consist of 7 brilliant stars, 4 of which (a, 8, y, 6) are likened 
to a wain, the other 3 («, G 7) being fancifully called the horses ; 
or the 7 taken together make “The Plough.” The hind-wheels, 
or the two farthest (8, a) from the horses, are designated the 
Pointers, because they direct the eye upon the Pole-star (a Ursve 
Minoris), at the tip of the Little Bear’s tail; and further on to the 
constellations Cepheus and Cassiopeia, which are situated in the 
Milky Way, where it is nearest to the pole». Cassiopeia consists 
of several well-known stars, which are likened, according as 
viewed, to the letter M or W in form. The two northern- 
most wheels of the wain (3, a Urse Majoris) point to the very 
bright star Capella, in Auriga, which is also cireumpolar in our 
latitudes. 

Descending diagonally along the Milky Way from Cassiopeia 


» The following information respecting The nearest “ Pointer” (a) is 283° from 
the distances of the stars of the Great Bear the Pole; from a to 6 is 5°; from 8 to y 
is given by way of providing an approxi- is 8°; from y to 5 is 43°; from 6 to € is 
mate scale of distances for general use. 54°; from € to ¢is 44°; from ¢ to 7 is 7°. 
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towards Capella, we come to Mirfak, in Perseus (a), and a little 
further from the pole we find Algol (8 Persei), the variable star 
in Medusa’s head: if we pass across the Milky Way in the 
opposite direction, we arrive at Deneb, the /ucida of Cygnus (a) ; 
and beyond the Swan, a little out of the Milky Way, is Vega, 
the bright star in the Lyre (a). The Dragon consists of a very 
lengthy chain of stars sweeping partly around the Little Bear; 
and in the space bounded by Cassiopeia, Cygnus, and Draco, is 
the constellation Cepheus. 

Near Algenib (y Pegasi), and pointing directly towards it, are 
two conspicuous stars of Andromeda (a, 8), and a third (y) is a 
little beyond them. Andromeda will be readily known by the 
connection of the /ucida in her head (a), with the large trapezium 
of Pegasus (a, , y). 

An imaginary line projected through the Great Bear and 
Capella passes to the Pleiades ( Tauri, &c.), and then turning at 
a right angle towards the Milky Way reaches Aldebaran (a 
Tauri), the Bull’s Eye, and the shoulders (a, y) of Orion, who is 
known by his brilliant belt, consisting of three stars (6, «, ¢) 
placed in the middle of a quadrangle. Aldebaran is a star of a 
reddish tint, and the most prominent of the Hyades, a cluster 
resembling the letter V, not far from the Pleiades. Aldebaran, 
the Pleiades, and Algol (8 Persei), make the upper, while 
Menkab (a Ceti), in the Whale’s jaw, with Aries, form the lower 
points of a W. The head of Aries is denoted by two principal 
stars (a, 8), one of them having a smaller attendant. 

A fancied line drawn from Polaris (a Ursee Minoris), and led 
midway between the Great Bear and Capella (« Aurige), passes 
to Castor (a Geminorum) and Pollux (8 Geminorum), two well- 
known stars in the heads of the Twins; and to the south of 
Gemini it meets Procyon (a Canis Minoris), the Zwcida of the 
Lesser Dog. From thence, by bending the line across the Milky 
Way, and carrying it as far again, it reaches Sirius (a Canis 
Majoris), in the Greater Dog’s mouth, and passes on to the con- 
spicuous star which is the a of Columba Noachi. 

Algol (8 Persei) and the Twins point at Regulus (a Leonis), 
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the Lion’s heart, which is situated at one end of an are, with 
Denebola (8 Leonis), the tuft of the Lion’s tail, at the other end. 
South-preceding Regulus (a Leonis) is Cor Hydre (a), and the 
space between them is occupied by the Sextant of Hevelius. 
The Pole-star and the middle horse of the wain (¢) direct us to 
Spica, the /ucida of Virgo (a), considerably distant, and at the 
horizon leads us into Centaurus. The Pole-star and the first 
horse (7 Ursze Majoris) conduct us nearly upon Arcturus, in 
Bootes (a), by which fine star, Spica (a Virginis), and Regulus 

(a Leonis), a splendid triangle is formed. Following at a 
distance to the southward is Antares (a Scorpii), the Scorpion’s 
heart, constituting with Arcturus (a Boodtis) and Spica (a Vir- 
ginis) another large triangle, within which are the two bright 
stars of Libra (a and £). 

The Northern Crown is nearly in a line between Wega 
(a Lyre) and Arcturus (a Boétis); and the heads of Hercules 
and Ophiuchus are between Lyra and Scorpio. In the Milky 
Way, below the part nearest to Lyra, and on a line drawn from 
Arcturus (a Bootis) through the head of Hercules, is Altair, in 
the Eagle (a Aquile), making with Wega and Deneb (8 Leonis) 
a conspicuous triangle. Closely following Aquila is a remark- 
able group of stars called Delphinus. 

“The Jast and brightest (a) of the three principal stars in 
Andromeda makes, with three of Pegasus (a, 6, y), the large 
square or trapezium already mentioned; of which one of the 
sides (formed by 8 and a) points to Fomalhaut (a Piscis 
Australis), situated at a considerable distance in the mouth of 
the Southern Fish, between the tails of Cetus and Capricornus. 

The line of the ecliptic may, with considerable accuracy, be 
traced by the eye, when it becomes familiar with the stars here 
enumerated. Not far from the Pleiades are the Hyades with 
Aldebaran (a Tauri), a little 8. of the ecliptic. To the N.W. of 
Aldebaran, at some distance, is the chief star of Aries (a); while 
to the N.E. of that star are Castor and Pollux (a and 8 Gemi- 
norum). Regulus (a Leonis) is on the line of the ecliptic; and. 
Spica (a Virginis) is but a little S. of it. The ecliptic thus 
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known, the zodiacal constellations are easily distinguished, in 
their order from W. to E. Thus Aries lies immediately between 
Andromeda on the N. and Cetus on the S., the three reaching 
nearly from the horizon to the zenith ; Taurus will be recognised 
by the Pleiades, Aldebaran (a), and the Hyades; Gemini by 
Castor and Pollux (a and 8); Cancer, the highest of the signs, 
by the Preesepe looming through its desert wastes; Leo, from the 
stars Regulus (a) and Denebola (8); Virgo, by Spica (a), to the 
S. of Coma Berenices; Libra in mid-distance between Corona 
Borealis and the Pole; Scorpio, by the reddish star Antares (a), 
and its three other very conspicuous stars (3, 6, 7); Sagittarius, 
as being the lowest of all the signs; Capricornus, 8. of the 
Dolphin; Aquarius, under the neck of Pegasus; and Pisces 
between Pegasus, Andromeda, and Cetus. As more will pre- 
sently be said respecting these signs, it may suffice here to 
present the Latin hexameters, which were constructed to enable 
beginners to retain their names :-— 


Sunt Aries, Taurus, Gemini, Cancer, Leo, Virgo, 
Libraque, Scorpius, Arcitenens, Caper, Amphora, Pisces. 


Or in the downright English memory-verses :— 


The Ram, the Bull, the heavenly Tvvins, 
And, next the Crab, the Lion shines. 
The Virgin, and the Seales ; 
The Scorpion, Archer, and Sea-goat, 
The Man that holds the water-pot, 
And Fish with glitt’ring tails. 


All the stars which are situated in the same horary circle 
will obviously pass the meridian at the same time, from the 
horizon through the zenith to the pole. In proportion to their 
proximity to the equator, the larger will be the circle described 
by the star, and the smaller as they near the pole; consequently, 
as the stars move over equal portions of circles in equal times, 
whatever be the diameters of the circles, the motion of those 
near the equator is apparently very rapid, and that of the polar 
ones as slow. Thus the changes of the whole are in simultaneous 
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concert ; and the Table on pp. 244-5 exhibits the aspect of the 
heavens on the first day of every month, at midnight, throughout 
the year. The evact risings and settings of the constellations 
cannot, of course, always be observed, owing to terrestrial 
obstacles, which may block the horizon, but the noting them 
will mark the spot where they may be first looked for. The 
Risings are taken along the horizon, from the N. round by E. to 
the 8.; the Culminations from the N. horizon, over the pole and 
zenith, and thence down to the S.; and the Se¢éiags are brought 
from the N. round by W. to the 8. Polaris, though not always 
precisely on the meridian, is included in every month, as a 
standard mark and pointer. 

With the Tables on pp. 244-5 may be used the following Table, 
which indicates that the tabular entries for midnight on the 1% 
day of the several months given in the 1** column stand good 
also for the different hours and different months exhibited in the 
next 6 columns. 


Corresponding Months and Hours when the same 
Entries are available. 


Tabular 
entries for 
midnight on 
the ist day of 


8 p.m. ro p.m, 4 a.m. 6 a.m. 


January... 


February 


August ... 
September 
October ... 
November 


December 


September 
.| October ... 


November 


December 
January ... 
February 
March 


August ... 
September 
October ... 
November 
December 


January... 


.| February 


.| February 


August . 
September 
October . 
November 
December 


January... 


R 


nN 


December 


.| January ,.. 


February 
March .,.. 


.| August ... 


September 
October ... 


November 


November 
December 
January ... 
February 
March 


September 
October ... 


October. 
November. 
December. 


January. 


.| February. 


March. 
April. 
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THE CONSTELLATIONS ON THE ist DAY OF EVERY MONTH, 
AT MIDNIGHT (FOR THE S. OF ENGLAND). 


Capricornus, the head. 


Sagittarius, the body. 


Ophiuchus, preceding thigh, 
Scorpio, the tail. 


g Rising. Culminating. Setting. 
Hercules, the legs, Draco, the body. Cygnus, the neck. 

is Corona Borealis. POLARIS. Pegasus, the hoo/js. 

f | Bodtes, the knees, Camelopardus, the head. Pegasus, northern wing. 

5 Virgo, the shoulders, Lynx, the head and neck. Pisces, the ribbon. 

S| Crater, the middle. Gemini, the legs. Cetus, the body. 

< Pyxis Nautica. Monoceros, neck and chest. Eridanus, middle reach. 
Argo Navis, the mast. Canis Major, the head, Columba. 

Lyra. Cygnus, the tail. Pisces, the northern fish. 

i | Hercules, the shoulders, Cepheus, the kivee. Aries, the fore legs. 

eS Serpens, the head. PoaRis. Cetus, the head. 

= Virgo, the feet. Ursa Major, thehead and fore legs.| Eridanus, north reach. 

5 Corvus, the feet. Lynx, the tail. Lepus, the fore legs. 

& | Hydra, the lower fold, Cancer, the claws, Canis Major, the hind legs. 
Antlia Pneumatica. Hydra, the head. Argo Navis, the compass. 
Cygnus, the following wing. Lacerta, over the back. Andromeda, the body. 
Lyra. Cepheus, preceding arm, Trisngulum. 

| = Hercules, the head. PoLaRis. Taurus, the neck, 
f_ | Ophiuchus, the head. Ursa Maj., a and £, the hind legs.| Orion, the sword. 
3 Serpens, the middle. Leo, the flank. Canis Major, the head. 
‘ Libra, both dishes, Crater, preceding edge. Pyxis Nautica, 
Hydra, the tail. Hydra, the body. 
Lacerta. Andromeda, the body, Andromeda, the feet. 
Vulpecula et Anser, Cassiopeia, the waist, Perseus, Medusa’s head, 

3 Sagitta. PoLaRIs, Taurus, the horns, 

= | Aquila, the tail. Ursa Major, the tuil. Orion, the head. 

q Ophiuchus, the knees. Canes Venatici, the fore legs. Monoceros, head and chest. 
Scorpio, the head. Virgo, the waist. Pyxis Nautica. 
Centaurus, the head. Corvus, the tail. Antlia Pneumatica. 
Andromeda, the feet. Perseus, the head, Auriga, the legs, 
Pegasus, the fore legs. Cassiopeia, the jvet. Gemini, the legs. 

, | Hquuleus, the nose. PowaRIs. Cancer, the southern leas. 
iS Delphinus, the body. Draco, the tail. Hydra, the heart. 

a Antinous. Bodtes, the body. Crater, the base. 
Scorpio, the tail. Libra, preceding lana. Corvus, the body. 
Lupus, the head. Centaurus, the hand. Centaurus, the head. 
Perseus, Medusa's head. Auriga, the kids. Gemini, the heads. 
Triangulum. Camelopardus, the chest, Caneer, the body. 

. | Pisces, the northern fish. POLARIS. Leo, the fore legs. 
= Pegasus, the wing, Draco, the body, Sextans, 

= Aquarius, the shoulders. | Hercules, the back. Corvus, the wings. 


Hydra, the tail. 
Lupus, the head. 
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S Rising. Culminating. Setting. 
Auriga, the waist, Lynx, the head. Lynx, the hind legs. 
Perseus, the fect. Camelopardus, head and neck. Leo minor, the legs. 

5 | Aries, the head. POLARIS. Leo, the rump. 

S| Pisces, the tails. Draco, two folds, Virgo, the shoulders. 

> Aquarius, the legs, Lyra. Libra, the preceding lanx. 
Sagittarius, the hips. Scutum Sobieskii. Scorpio, the body. 

Sagittarius, the head. 
Lynx, the body. Ursa Major, the head. Leo minor, the head, 
Gemini, Castor’s arm, PoLaRIs. Coma Berenices. 

I Auriga, the knees, Cepheus, the sceptre. Bodtes, lhe feet. 

= Taurus, the head. Cygnus, a, the body. Libra, the following lana. 

> | Cetus, mouth and body. Vulpecula, the flank. Ophiuchus, the legs, 

“| Piscis Australis, the head. Delphinus, the body. Sagittarius, the waist, 
Microscopium. Capricornus, the neck. 

Leo Minor, the head, Ursa Major, the body. Canes Venatici, Chara’s chest. 
co | Lynx, the hind legs. Draco, tip of the tail. Bodtes, the knees, 

rs Gemini, the bodies, PovarRis. Serpens, the head, 

a Orion, the shoulders. Cepheus, head and body. Ophiuchus, the waist, 

x Eridanus, upper reach. Pegasus, the chest, Scutum Sobieskii, 

a Cetus, the legs, Aquarius, the stream, Sagittarius, the robe. 
Sculptor. Piscis Australis, the head. Piscis Australis, the tail. 
Leo Minor, the fore body. Ursa Major, the tail, Bodtes, the shoulders. 

od Cancer, the body. Draco, the tail. Corona Borealis. 

RB Canis Minor, the head. PouaRis. Hercules, the shoulders, 

iS Monoceros, the neck. Cassiopeia, the head. Ophiuchus, the head, 

S Orion, the following leg. Andromeda, the breast, Capricornus, the head. 
Lepus, the head. Pisces, the ribbon. Piscis Australis, the head, 
Fernax Chemica. Cetus, the tail, 

Canes Venatici, Chara’s chest. Draco, the last quoil. Hercules, the legs. 

ce | Leo, the Jore body. Ursa Minor, the head, Vulpecula, 

S| Hydra, the head. POLARIS. Sagitta, 

2 Monoceros, the flank. Perseus, the head and shoulder. Aquila, head and body. 

= | Canis Major, the head, Aries, the body. Equuleus. 

z Lepus, the body. Cetus, the mouth. Aquarius, the legs. 
Eridanus, middle stream. Fornax Chemica. Sculptor. 

Bootes, the head. Draco, the middle. Lyra. 
: | Coma Berenices. Ursa Minor, the haunch. Cygnus, the head, 

a Leo, the hind legs. POLARIS. Vulpecula, the hind legs. 

= Sextans. Camelopardus, the body. Pegasus, the head. 

a Hydra, the heart. Taurus, the head. Pisces, the preceding fish. 

B Argo Navis, the mast. Eridanus, the northern reach. Cetus, the tail. 


Canis Major, the hind legs. 


Eridanus, the southern reach. 


Fornax Chemica, 


———— 
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Those who are possessed of an Astronomical Catalogue may 
readily find the mean apparent time of any individual star 
passing the meridian on any given day of the year, by adding 
the number placed against the date, in the following Table 
(p. 247), to the Right Ascension of the star taken from the 
catalogue. This depends, as the reader will perceive, on the 
star’s distance to the East of the Sun at the required time; and 
as the Table shows the Sun’s Eastern distance from the first 
point of Aries, the culmination of every object is of course 
easily found by the proposed addition. If the Sun be more 
than 24 hours, the latter number must be subtracted from it. 
From the sum thus obtained—to be roundly exact—subtract 
i™, 2", or 3™, according as it exceeds 6, 12, or 18 hours, or 
approaches closely upon them: by this ready means the time 
of culmination is found, counting from the noon of the given 
day. This Table, will be sufficiently exact for mere star-gazing 
purposes till the end of the 19™ century. 

As it may assist a first attempt to give an example or two, 
we will show the culmination of Sirius on the 11" of January 
1890, of Arcturus on the 11 of March, and of Vega on the 
30' of May, for the same year :— 


ae 
lie ane 
Sirius ... 60 ah es 6 40 17 
Tabular No. ... ace sis 4 29 
Tie Qeaty 
1, 
Eiceeenee ts 
Arcturus aa aes PELTON 
Tabular No. ... es oe © 35 
14 45 38 
INDIE. 
My els Th 
WEY bce Be sce «. 18 33 12 
Tabular No. ... a LOmS 2 
38 5 12 


—24"=14 5 12 
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Days. | Jan. | Feb. | March. | April. | May. June. | July. | Aug. Sept. Oct. | Nov. | Dee, 
h. m. ih. Dey vee Dieta || eee, ele ca hee he sme|iehe nani hement | he ane iil 
5 14/3 1| 1 12/23 18] an 27| 19 24/17 20/15 15|13 19/11 31/9 35/4 
5 9/2 57) © 8) 23 15/21 23) 19 20/17 16]15 11/13 15] 11 27/9 31] 7 
5 4/253] I 4] 23 11] 21 19/19 16/17 12) 15 7|13 12! 11 24|9 27|¥ 
BO) 2240 tT 28e 7 2n 16) 19 12) 07 Site “oler3 8 linn 20 One3ulu7 
4 56|2 45| 957/23 4\|21 12/19 8/17 4/15 0/13 5/11 17/9 19/7 
4 51/2 41] © 53|23 oO} 21 8/19 4/16 59) 14 56]13 1/12 13/9 15|% 
4 47|2 37) 0 49] 22 56/21 4/19 0/16 55) 14 52/12 57/11 9/9 11/7 
4 42/2 33] © 40|22 53) ar of 18 56/16 51) 14 48] 12 54/11 6g Yly¥ 
4 38|2 29] © 42] 22 49| 20 56| 18 51/16 47/14 44] 12 50/11 2/9 3/6 
4 34/2 25) © 38/22 45) 20 52) 18 47) 16 43) 14 41} 12 47/10 58/8 59) 6 
4 29|2 21| © 35 | 22 42| 20 48/18 43/16 39) 14 37] 12 43| 10 55/8 55) 6 
4 25/2 17| © 31 | 22 38] 20 44| 18 39/16 35| 14 33] 12 39|10 51/8 51/6 
4 21|2 13| © 27] 22 34| 20 41118 35/16 31/14 29|12 36/10 47) 8 4716 
4 16/2 9g| © 24| 22 31] 20 37|18 31] 16 27} 14 26| 12 32 | 10 43] 8 43] 6 
4 12/2 5] © 20/22 27] 20 33/18 27/16 23} 14 22|12 29| 10 40/8 39/6 
4 8/2 1| © 16}| 22 23] 20 29|18 22/16 19/14 18|12 25] 10 36|8 35] 6 
4 4|1 57] © 13|22 20] 20 25/18 18/16 15/14 14| 12 21] 10 32/8 30/6 
BESO 544) Ol 9) 22) 1Onlo an 18 145/16 1114 1a)||12°18 | To) 281/'8' 26)//6 
Bess 50) ©) ©))22) 12) | 25 17 LS) 10) 10) e7aliale GAlL2 ha TO) 2582216 
Busta 4G O82 225 8iloo, nai tS 6) 10) 3/14 32) £0) To) 27 8.18116 
3 47|1 42/23 58) 22 5/20 g/18 2/15 59/13 59;12 7| 1017/8 14|6 
3 42/1 38/23 55/22 Ij20 5/17 57/15 55/13 56/12 3]1013/8 9/5 
A SEL ty BULB) Ge Bee Jaye ll pysy rel ae seek || ey GRE || a et) LeKl Gey Wot? GI] 
3 34/1 31|23 47/21 53} 19 57/17 49|15 47/13 48/11 56/10 6/8 1/5 
3 30) 1 27/23 44) 21 5°) 19 53/17 45/15 43/13 45) 11 53)10 2/7 57) 5 
3 26/1 23/23 40/21 46/19 4o\ 17 41/15 39/13 41/11 49] 9 5817 53/5 
3 21/1 19] 23 36] 21 42/19 45/17 37/15 35|13 37/11 45) 9 54/7 4815 
3 17/1 16) 23 33) 21 38] 19 41] 17 32) 15 31) 13 34] 11 42) 9 50/7 44/5 
3 13/1 14/23 29) 21 35|19 37/17 28/15 27/13 30/11 38] 9 47/7 40] 5 
2759 23 25/21 31| 19 32/17 24/15 23/13 26/11 35| 9 43/7 355 
3 5 23-22 19 28 15 19] 13 23 Qr30il are 105 


To the mere star-gazer the following Table (see pp. 248-9) of 
the approximate apparent times of the meridian passages of the 
principal fixed stars, with the point in the horizon of their rising 
and setting, and the duration of their visibility, on the 1st day 
of each month, may be acceptable. The stars are selected to 
form a net over the whole of the N. hemisphere. This Table is 


computed for 1892. 
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IESE I SE LAL TEBE SEO I TE IE I LE 2 EE ILE DOE TT IIE PELE LESTE EIT ELIF CEL, 


ane 
" 


Mar. | Apr. 


Srars. Jan. | Feb. | 


May. | June. | July. 
| 
| 
| 


Constellation. Names. Mag. | h. m. | h. yale |) Mtr Srey | bh om. hy, mm: |! beam 


a Andromede .., Alpheratz 1 PB Teer y\| be Pile epi lone eye) FG) Pye) Ths 
y Pegasi ... ... Algenib ... 2} | R29) 3 271 1 331) 23 27) 20 20.) 10 27 nyo 
a Cassiopeie ... Schedir ... 3 | 5 55| 3-53] I 59| 23 53/21 55|19 53|17 55 

B Ceti. fe. a Diphda nn. 25 "5 50) 357) 2 3) 230571 2@ 501 tons 7 eon 
a Urse Minoris... Polaris 25| 6 40} 4 38| 2 44| 0 38) 22 40) 20 38 18 40 

a Arietis <... 5... ltamal... 3 ||| 7 22)| 5 20) 3° 26| T2027 2225820) Tone 
ai@etis.. ... «.. Menkali.sn23) 8° Tail) 6 03 |) 4109) 2.13) oO TA 22 eomnnm 
aPersei ... ... Mirfak ... 2$| 8 38| 6 36| 4 42°| 2 36| 0 38] 22 36| 20 38| 
@tauri  ... ... Aldebaran 1 6 51] 7 49| 5 5S) 3 40| © 51) 23-40 | ee 
aAurige ... ... Capella ... I |10 30| 8 28| 6 34| 4 28| 2 30| © 28| 22 30 

| | | 

B Orionis ... ... Rigel 1 |ro 30| 8 28| 6 34| 4 28) 2 30| © 28/22 30| 
SINT Son 6c, NA 90 Piney fhe) |) > BI) GG ave|| 38| 2 40| © 38 | 22 ss 
GE OTLODIS Nereis. sO CLEICUZENS LAAT Ts Ain Om nena Sut re eal) eral 23, hu 
a Canis Majoris... Sirius ue ee |) Coy Gy te TR | 59 | 4 1/) SOO 1 | 
e Canis Majoris... Adara 2312 15 (10 131 8-39) 6 13| 4 E6) 2°53) Oeee 
a Canis Minoris.., Procyon... 13|12 55|10 53| 8 s9| 6 53| 455] 2 53] © 55| 
BGeminorum ,,. Pollux 2 |13 o| Io 58| 9 4 | 6°58 |  (o| 275S))e eon 
GRUBB ONES ce, gos AVN NGThnco B \awe AGy || Tey Zar) Tie Ay | SEraOn4S 4I | 2 a 
@ Weonis ... «. megulus ... 1 15 2413 22015 @ 22) (724) 5 22) eee 
a Urs Majoris.,. Dubhe 1} | 16 18/14 16|12 22|10 16| 8 18| 6 16| 4 18| 
BLeonis ... ... Denebola... 23|17 5115 3/13 9/11 3| 9 5| 7 3] 5 5 

y Urse Majoris... Phecda 2 lay .91r5 9 /23:13)15 71 © 91 7 Flee ee 
a Canum Venat.,.. Cor Caroli 23|18 12 |16 10|14 16|12 10/10 12 8 10| 6 12] 
a Virginis ... ... Spica I |18 41/16 39|14 45|12 39|10 41| 8 39| 6 41 

n Urse Majoris... Benetnasch 23/19 4/17 2/15 8/13 2 iat al} ae 


a Bootis .,. ... Areturus 


oe E | 19 32) 17 30) 1% 36113 404% 921 © 300 7 ae 
a Corone Borealis <Alpheccu... 2 | 20 51) 18 49|16 55 | 14 49|12 5t| 10 49| 8 51 
ja Serpentis... ... Unukalhay 2|21 0/18 58|17 4|14 58/13 01/10 58| 9 © 
2 Scorpii ... ... Aerab— ... 2 | 91 20/19 18| 17 24-115 18| 13 20171 18 | 208 
a Scorpii ... ,.. Antares ,.. 1 |21 44/19 42/17 48|15 42/13 44|11 42| 9 44 


B Draconis... ... Alwaid ... 2 |22 49] 20 47/18 53|16 47|14 49|12 47|10 49 
a Ophiuchi... ... Rasalague 2 | 22 51| 20 49|18 &5|16 49| 14 51| 12 49|10 51 
y Draconis... ... Htamin 2 |23 15] 2 13|19 19| 17 13|35 15|13 13] LT 15 
aLyre ... ... Vega  ... T | 23 54) 21 52/19 58| 17 52/15 54/13 52/11 54 
a Aquile ... .., Altuir Ti) x) Wy l2a, eulonena 19 17 7\t5 8113 7 
aCygni ... ... Deneb t | 159/23 57|22 3/19 57|17 59/15 57/13 59 
aCephei .,. ... Alderamin 3 2 37| © 35]22 41] 20 35|18 37/16 35114 37 
e Regast 0 een LE ZS anOl|| ONB Sal o3 4| 20 58/19 0| 16 58 | 15 fe) 
a Piscis Australis  Fomalhaut 1 4.13) 2 11) 0 17) 22511 20 13%) 13 terOmne 
a Pegasi... ... Marka 2 4 20| 2 18| 0 24| 22 18| 20 20] 18 18|16 20 
| | 
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Point of 
Srars. Aug. Sept. Oct. Noy. Dec | 
| Hours 
Rising. to mer, Setting. 
Constellation. Ine nel PIN, nee | at ok I IN Gogh | toe Ges 
a Andromede 15 22/13 20|11 22| 9 20| 7 23) wiu.dn. 83 | w.n.gN. 
y Pegasi WS PN | ey PS tie Die) ay BN yd AS} E. N.E. fe W.N.W. 
a Cassiopei 15 §3/13 51 | 12 53] 9 51) 7 54 Circumpolar, 
B Ceti ... (15 57/13 55/11 57| 9 55| 7 58) Bs.E.gs.] 4 |w.s.w.ds. 
ja Urse Minoris.,.| 16 38| 14 36 ya 38 | 10 36] 8 39 Circumpolar. 
\ 
a Arietis 17 20/15 18/13 20/11 18| 9 21) N.E.byE. 8 | N. W. by w. 
GaOet 2/18 13116 11/14 03/12 11\ 10 14 EB. LN, 1 w. iN, 
a Persei 18 36| 16 34|14 36|12 34/10 37 Circumpolar. 
a Tauri 19 49/17 47)15 49) 13 47/11 50] ENE, vi | W.N. W. 
a Aurige ... ...|20 28/18 26/16 28/14 26/12 29| Circumpolar. 
B Orion's 20 28/18 26/16 28|14 26|12 29| un. bys.is.| 52 | w. by 8.45. 
6 Tauri 20 38) 18 36/16 38/14 36/12 39/ wud. 2 | xow.dN. 
a Orionis conl| ZEA SHY Op 2 sy Key bas} E. by N. 4 w. by N. 
a Canis Majoris...) 21 59/19 57|17 59/15 57|'4 | e.s.B. 4 4i | w.8. w. 38. 
e Canis Majoris ...| 22 13] 20 11/18 13/16 11/14 14] g.E.3s 3 S. W. 28. 
a Canis Minoris...| 22 53 | 20 51| 18 53/16 51 | 14 54 E.2N 6} w.2N, 
B Geminorum 22 58| 20 56/18 53/16 56] 14 59| w.z.dn. 9 N.W.2N, 
(a Hydree © 41) 22 39} 2° 41/18 39/16 42) n.bys.¢8. | 53 | w.bys.ds. 
a Leonis , Tee 25298-20120 221 O20), 17 23 BE. N. E vt W.N. W. 
a Urse Majoris...) 2 16] 0 14] 22 16| 20 14/18 17 | Circumpolar. 
B Leonis sos) RP Ty SNe Gi | ae) Ze SRE oh Ye WP Ge [werent Ne 
vars Majoris..| 3°71) b 5/23 720 519 8 Circumpolar, 
12 Canum Venat.| 4 10] 2 8/ © 10)22 8/20 11 Circumpolar. 
a Virginis ... ...! 4 39] 2 37| © 39) 22 37|20 40/ Ebys.is. w. by 8. 78. 
mrs Majoris\;..| 5 2] 3 ©} 1 2/23 s0}ar 3 Circumpolar. 
| 

a Bootis | 5 30] 3 28] I 30) 23 28] a1 31 | N. E. by 5. yf | N.W. by w. 
a Corone Borealis} 6 49| 4 47| 2 49| 9 47|22 50] N.E.dN. xl) N. Weg Ne 
a Serpentis ... 6 58| 4 56| 2 58| 0 56/22 59| x. byn. 6l | w.byN. 
B' Scorpii 7 18| 5 16) 3 18) 1 16) 23 19| s.u.byE. | 42 | 8. w. byw. 
a Scorpii 7 42) 5 40] 3 42) I 40| 23 43 S.E. 25 S. W. 
B Draconis ... 8 47| 6 45| 4 47] 2 45] o 48 Circumpolar. 
a Ophiuchi ... SEAO Ona yale A 4 O24 Or BE.N.E. 7 W N.W. 
y Draconis ... @) MB) of wee) Be Uy) By tee ae ie Circumpolar. 
a Lyre O27 250 Onos 3 5° | T 53 Circumpolar. 
a Aquile m gi © Bi 4 Gil SG Bl 4) Olasloaretss, | Wes alasceers 
a Cygni DSA OMS billed 8:7) 5).55)) 3) 5° Cireumpolar. 
a Cephei 1} BS TO BF || 1 Ba) CO BA) 7h BO Cireumpolar. 
e Pegasi ...| 12 §8| 10 56| 8 58|.6 56] 4 59| Eu. byN.iN.| 63 |W. byN. ZN. 
a Piscis Australis |14 11/12 9/10 11| 8 g]| 6 12] S.E. bys, 23% | §.W. bys. 
a Pegasi PARIS M2 LOOMS SE TO Oey) | Hae Bl 7p W.N. W. 


| I — 
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The foregoing Table, as already stated, shows the culminating 
times of the stars on the first day of each month; and this will 
be sufficient for the mere general reconnoitre of the heavens, 
which an amateur may take previous to making a settled gaze 
with his instrument. To find the time of passage for any inter- 
vening day, subtract the portion of time corresponding to the 
stated day of the month, in the following Table of Corrections. 


July. 


h. m, | h. m. 
ome) ° 
4/0 4 
Suulitoe te: 
12 | 12 
16|0° 15] 


mw oH 
ornare Oo: 


25 19 
25 23 
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The following Table will be found to exhibit in a very con- 
densed form the positions of a few of the leading constellations 
visible in England at different times of the year :— 


January 
February 
March ... 
April 


Draco 

Cepheus... 
Cassiopeia 
Cassiopeia 


Perseus ... 


Lyra 

Cygnus ... 
Pegasus... 
Andromeda ... 


Aries 


Serpens | 
Delphinus 
Aquarius. 
Pisces 
Cetus 


Sagittarius, 


Capricornus. 


Cetus. 


Eridanus. 


May 
June 
July 
August ... 


Perseus ... Taurus ... Orion. 


Lynx Gemini ... Canis Major. 


Cancer ... .| Hydra. 
daydra 5: in| Teo, 
ComaBerenices) Virgo. 
Libra. 


Ophiuchus 


Ursa Major ... 


September 
October ... 


November 


Ursa Major ... 
Ursa Major ... 


Bootes ... Corona ... 


December Draco Hercules Scorpio. 


LE SES TS A ES ETS OL I PI TL AIT AE I IIIT 


To use this Table; count as many months forward on the 
Table as half the number of hours that have elapsed since noon. 
This will give the constellations exactly on the 1% day of each 
month, and it will not be difficult to make the requisite allow- 
ance for the intermediate days. Thus, for 8 P.M. on the 1‘ 
January, count 4 (being half of 8) months forward, and opposite 
May we shall find Perseus, Aries, Cetus, and Eridanus, which 
constellations will be due S. at the time in question on Jan. 1. 
The constellations named below these will be visible to the West 
of the meridian, and those above them to the “ast thereof. 

Amateurs will find a Planisphere very useful for identifying 
the constellations visible on any given night of the year. There 
are various forms of Planisphere in’ circulation. One of the 
most comprehensive is Grosse’s”. This consists of a sheet of 
cardboard mounted on a frame 22 by 19", having a circle 
gi" in diameter cut out of the centre. Immediately behind 
this circular area, a circular map of the constellations visible in 
England is placed which can be made to rotate by means of a 
button, and so bring into view in succession the various con- 


» Sold by the author, 14 Weymouth Street, Manchester. 
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stellations which come to the meridian at the different seasons 
of the year. The outer edge of this rotating card is divided 
into 365 equal parts representing the days of the year. The 
blank spaces on the principal card are occupied with various 
useful memoranda connected with the constellations and the 
principal stars therein. 

Smaller in size and more convenient in shape is Philip’s 
“Planisphere®.” This (which is made in two forms, for the 
Northern and Southern heavens respectively) shows the stars 
white on an indigo background. The printing is clear and 
good, and the moving parts and corners being made in black 
leather the whole affair is calculated to stand a considerable 
amount of knocking about and rough usage. 

One of the newest and most original planispheres is the 
“Oxford Planisphere” devised by the Rev. Professor Pritchard. 
It is a rectangular chart forming a cylindrical projection of the 
heavens from the horizon of Greenwich to its zenith. All the 
brighter stars visible at Greenwich are given; 7.e¢. from the 
18 to the 4 magnitudes. A few other stars of individual 
interest are also projected, and a few nebule of importance; 
these have Messier’s designations attached to them. The 
equator runs horizontally through the map; on it are marked 
the Right Ascensions from O hours to XXIV. The circles of 
Declination are drawn for every 10 degrees and are all parallel 
to the equator; the hour circles also are projected in parallel 
straight lines at right angles to the equator, and are drawn at 
intervals of 1 hour, being subdivided on the equator into 6 
divisions, representing 10 minutes each. The ecliptic is pro- 
jected as a dotted curve, with the positions of the Sun engraved 
on it for the first day of each month; and its position on inter- 
mediate days can he estimated proportionally. After this 
description the rotating circular chart will speak for itself. 
The stars above the line marked “ Non-Setting Line, Greenwich,” 
never set in that latitude. The Galaxy or Milky Way is the 
space bounded by faint dotted lines, and its northern pole is 


° Sold by Philip & Son, 32 Fleet Street, London. 
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marked G.P. in the Constellation Coma. The construction of 
this chart has this advantage, that it serves equally well for all 
the “Constellation Seasons.” The stars forming each particular 
constellation are here linked together by faint lines. Any 
allineations of stars on the chart represent the equivalent 
allineations of the same stars in the skies. Hence if any 
strongly-marked constellations or configurations of stars, such as 
Orion, “the great square of Pegasus,” Cygnus, Cassiopeia, Ursa 
Major, etc., are once mastered, the star-gazer can then make 
allineations for himself on the map, and transfer them success- 
fully to the heavens. Thus he can hardly avoid “finding the 
stars.” 
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CHAPTER X. 


A CATALOGUE OF CELESTIAL OBJECTS. 


HIS catalogue furnishes observers in any part of the world 
with a series of objects available for achromatic telescopes 
of about 3!" aperture and 4ft focal length. With few exceptions, 
those objects which are visible in England have been examined 
by myself (many of them with an instrument of this size); the 
remainder have been selected by me chiefly from Sir J. Her- 
schel’s Cape Observations. Speaking generally, double stars are 
characteristic of the Northern heavens; remarkable clusters and 
nebulz, of the Southern; nearly all the celebrated aggregations 
of stars being situated South of the celestial equator, whilst im- 
portant doubles are rather scarce there. The marks are to this 
effect :—2 stars (**) indicate objects of very special size, bril- 
liancy, or interest; one star (*) denotes objects of less import- 
ance but still deserving of special attention. 


PART I—DOUBLE, TRIPLE, AND MULTIPLE STARS. 


As a general rule, no stars are inserted which are less than 2” 
or more than 45” apart. Also, as a general rule, no principal 
star is included which is less than the 63 magnitude, and no 
secondary one which is less than the 73; but in some special 
cases these limitations have been disregarded, as for instance in 
regions where objects are sparsely scattered and an adequate 
number fulfilling the requsite conditions could not be had. 
Many stars, double when examined with small telescopes, appear 
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triple or quadruple in larger ones: reckoned under the latter 
head they would be inappropriate in this list, but not so, 
regarded in the more elementary form. The magnitudes are 
chiefly from Smyth and Webb; the distances from niany sources. 
The epochs are in all cases the most recent that were accessible, 
but many binaries vary considerably in their distance in the 
course of even a few years. It will be remembered that in 
double-star nomenclature, A denotes the largest star, and B, C, &e. 
the smaller ones in succession. 
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No. Star. R.A, 1890. Decl. 1890. Mags. Distance and Notes. 
he ms) ° , | 
1 | B Toucani... © 26 30 | —63 34-0 both 5 28 
*2 | w Andromede ... © 31 0 | +33 68 | 43 andg | 35 
**3 | 9 Cassiopeize o 42 26 | +57 13-9 | 4 and 7i | 5-1 (1883). Binary. 
*4 | 65 Piscium o 43 58 | +27 67 | 6and6 43 
5 | — Cassiopeie ... o 47 44 | +56 9-7 | 72, 84,11] 1-5” 4”, multiple. 
**6 | y! Piscium 0 59 47 | +20 53-0 | both 54 | 29-4 
*7 | a Urse Minoris 1 18 14 | +88 43-3.| 24 and gf | 18-4 
8 | 6 Eridani ... I 35 37 | —56 45-2 | both 64 6-3 (1880). Binary. 
**o | y Arietis ... I 47 29 | +18 45-3 | 43 and sé 8.3” 
*1o | A Arietis ... I 51 47 | +23 3:60 | 53 and8 | 37 
woriat || Gi Lee eUnT 4, ac T5021 | 2 14-0 5 and 6 3:0 
**12 | y Andromede ..,. 157 8 | +41 48-1 | 34 and 54 | I0-5; B also double. 
*13 | 59 Andromede 2 412 | +38 31-2 | 64 and 7 | 16 
*r4 | ¢ Trianguli 2 5:59 | +29 47-2 | 52 and 7 3:8 
*15 | « Cassiopeiz 220 0 | +66 54-4 | 44,7,andg| 2-1 and 7-5 
16 | 112 P. II. Fornacis....) 2 29 1 | —28 42-7 | 53 and8 | 11 
*17 | 30 Arietis... 2 30 37 | +24 10-2 | 6 and 7 | 38 
*18 | 12 Persei ... 2 35 18 | +39 43-7 | 6 and 74 | 23 
**1Q | y Ceti Dy Bip Ay || Sr 2) BES || Seely 2-7 
**20 |  Persei 2 42 40 | +55 26-3 | 5 and 82 | 28 
*21 | 220 P, TP. Persei 253 2 | +51 54-9 | 6 and 8 12 
22 | 6 Hridani .., 254 5 | —40 44.8 | 5 and 6 8-5 
23 | 12 Hridani 3 7 23 | —29 26.0 | 3h and 8 2-6 
24 | f Eridani ... 3 44 33 | —37 57:8 | 5 and 54 8-5 
*25 | 32 Eridani 3 48 46 | — 3 16-8 | 5 andy 6-7 
*26 | e Persei 3 50 28 | +39 41-5 | 34 andg 8-4 
2 | x Tauri Apts 153 | 25 22-2 | Oand8 | 19-2 
#28 7 Tauri 4 38 38 | +22 448! sands | 63 
29 | ¢ Pictoris , 4 48 28 | —53 39-0 | 53 and 63 | 12-3 
*30 | 14 Aurige 5 8 14 | +32 33-6 | 5 and 72 | 14.6 
**31 | B Orionis . 5 915 |— 8 199] randg 9°5 
*32 170 0 Leporis ... 5 14 27 | —18 38-0 | 7 and 7} | 39 
B33 | 23 Orionis,.. Bi D7 = 3020-30 eecand e7aelieoe 
*34 | 118 Tauri ... 5 22 30|/+25 3-6] 7and 7d | 51 
oN 5 Orionis ... 520223 O522-Q ul 2 anda 
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Star. 


Decl. 1890. 


A Orionis ... 
t Orionis 

o Orionis , 
¢ Orionis .., 


41 Aurige 


11 Monocerotis 
V Puppis ... 
12 Lyncis... 
958 & Lyncis 


38 Geminorum... 


zor P. VI. Lyncis ... 


2640 Lac. Carinze 
y Piscis Volantis 
19 Lyncis ... 


a Geminorum ,,. 


Wee. Vl Puppis ss 


2 Puppis ... 
¢ Cancri 
¥y Argis 


p? Cancri ... 


108 P. VIII. Hydre 
124 P. VIII. Cancri 
b! Carine ... 

38 Lyncis ... 

y Leonis 


s Velorum... 
1474 = Hydre... 
54 Leonis ... 

é Urse Majoris 


t Leonis 


17 Crateris 
go Leonis ... 


65 Ursee Majoris 


2 Comee Berenices ... 


15 P. XII. Centauri 


NOM TMG 


fe) 
o 
5 
2 


2 


t 
pos) 
59°9 
38-0 


0-2 


440 


Dilek 

78 
33-1 
49°8 
19-1 


55-4 
0:6 
19-2 
28.6 
78 


Mags, 


4 and 6 
33, 8, 11 
4, 8, and 7 
35055) 10 
6 and 7 


63, 7,and 8 
52 and 73 
6, 62, 72 
both 6 
53 and 8 


6 and 64 
64 and 75 
5 and 7 
| 7, 8, and.8 
3 and 34 


both 63 
7 and 7} 
6,7,and 75 
2 and 6 
6 and 63 


6 and 7 
7) 72> 93 
6 and 7 
4 and 74 
2 and 4 


both 63 

| 7,9,and 83 
43 and 7 
4 and 54 


4and 7} 


53 and 7 
6, 72, 92 
7,94, and 7 
6 and 74 
54 and 7 


Distance and Notes. 


” 
4°3 

I1-2 and 49 

12and 42; multiple star. 
2-6, 57 
7.8 


7-2, 9-6 (BC=2-5) 
13 

1-6 and 8-7 

§1 

6-3 


13 
I4 and 215 
5-6 


9:8 

1 

1-0 and 5-7 (1886) 
42 

47 


10-5 
45 and 93 
40 

2-9 

3-6 


14 

71 and 6-7 
6-4 
2-0 (1886) 
2-6 


8.7 

3-5 and 63 
3-8 and 63 
3-6 

4 
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No. Star. 
Ties 2s Sole Virgins a) 
72 | a Crucis | 
**k73 | 17 Come Berenices ... 
74 | 6 Corvi 
75 | y Crucis 
*76 | 24 Come Berenices... 
Tie NAT SIDS ee eve eel 
*-8 | 232 P. XII. Camelop. | 
**79 | a Canum Venat. | 
TSOn es 4. VIECINISN | Keel ees 
**81 | ¢ Ursee Majoris | 
x82 | fHydre .. 1. ...| 
*83 | 3 (&) Centauri... 
EESAMCBOObLISmmrese (eel une: 
85 | 5893 Lac. Centauri ...| 
*86 | 69 P. XIV. Bodtis ... 
7 | a Centauri 
**88 | a Bodtis 
2 SO ese Eby drco seemless mal 
*kgo | € Bodtis 
“SOIL || BIRO co, son cool 
*g2 | & Bodtis Ao acs 
Rye |) Ue) TES IN Libre... | 
rtp || Zee IES: a5 ooo oy 
Oe |) Gibupt h gee ono 
96 | » Lupi 
*o7 |  Bodtis 
**o8 | 6 Serpentis 
*g99 | ¢ Corone ... 
100 | € Lupi 
**Jo1 | € Scorpii 
| 
WEAKOP RPE SOUIN oo Goa aod 
*I03 | « Herculis | 
*Io4 | v Scorpii BSG: 
105 | 36 P. XVI. Scorpii... 


20 


Decl. 1890. Mags. Distance and Notes. 
8s. O° , | ” 
30 | — 3 20-5 | both 74 20 
28 | —62 29-3 | 14,2,and5 | 5,90 [quintuple] 
25 | +26 30-4 | 44 and6 | 145: for low power. 
Il | —15 541 | 3 and 83 | 23 
2 | —56 29:6 | 2and5 | 120 
36 | +18 58-9 | 54 and 7 20 
5 | — 0 50:8 both 4 5-3 (1885) 
16 | +84 0-7 | 6 and 63 | 22 
53 | +38 54-7 | 23 and 63| 20 
33 | —18 14:5 | 7 and 73 5:3 
é ee , F 14-45 Alcor, mag. 5 
9 BESS P| SE is distant 112’. 
42 |—25 56-0 | 6 and 7 Io 
28 | —32 26-5 | 6 and 74 8 
17 | +51 52-5 | 43 and 8 38 
44 | —57 57-9 | 6, 83,11 | 9-6 and 35 
58 | + 8 56-9 | Gand 7s | 6.2 
7 | —60 22.47 I and 2 14-0 (1885) 
33 | +16 53-5 | 33 and6 | 5.9 
39 | —24 58-4 | 53 and 73 | 9.0 
IT | 27 32-2 3 and 7 2-73 colours fine. 
57 | +49 10-3 | 6 and 63 3-6 
18 | +19 33-6 | 3} and 63 3-3 (1887) 
55 | —20 53:2 | 6 and 8 | 15 
11 | +48 5.0] 5and6 | 47 
16 | —48 19-3 | 53 and 7 27 
§2 | —47 28-9 | 5,6, and 8 2-1 and 20 
108; B also double 
21 | +37 45:8 | 4and 8 { (0-7: 1887). 
33 | +10 545 | 3 and 5 3-4 
14 | +36 59-7 | 5 and 6 6.2 
52 | —33 38-9 | 6 and 63 Tos 
19 |—11 41 | 4} and 73 Bats also double 
2 | —19 30-2 | 2 and 53 Sean also double 
\O°9 )- 
6 | +17 206 | siand7 30 : 
; bothstars double; 
36 | —19 10-3 | 4and7 oe oa eri ee 
35 | —30 38:4 | 7and 73 | 27 
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Distance and Notes. 


« Scorpii ... 

p Ophiuchi 

17 Draconis 

p» Draconis A010 
36 (A) Ophiuchi 


a Herculis.., 
39 Ophiuchi 
p Herculis... 


y Draconis 


w? Draconis 


67 Ophiuchi 
95 Herculis 

70 Ophiuchi 
100 Herculis 


40 Draconis 


x Coronse Australis... 
e Lyre 

¢ Lyre 

B Lyvree 

0 Serpentis 

y Corone Australis ... 
15 Aquile,., 

B' Sagittarii 

B Cygni 

16 Cygni ... 


57 Aquile... 
320 P.XIX. Vulpeculee 
6 Sagitte ... a 
26 P. XX. Antinoi... 
o” Cygni 


a? Capricorni 
« Cephei 

6? Capricorni 
o? Capricorni 


eee 


y Delphbini 


—44 
+27 
+50 


+ 20 


+20 


| 


4 and 95 
5 and 73 
6, 63,and 6 
4and 44 


4% and 64 


33 and 53 


52 and 73 
4 and 5% 
both 5 


53 and 6 


4and 8 
55 and 6 
4 and 6 
both 7 


55 and 6 


63 and 74 


i, OF By Be 


sand 5} 


375 
eae, 3 
83, and 9 


4% and 5 


both 6 


I 
6 and 73 


45 and 8 
3 and 7 


63 and 7 


6} and 7 
both 7 
7,9, and 8 
6} and 7 


4) 72) 53 


3 and 4 
4% and 84 


| 34 and 7 


6 and 7 
4 and 64 


” 


20 
3-45 two stars near 
make a trio. 
3-7 and go 
2-6 
4:6 


47 
10-8 

39 
62 
31 


55 

6-1 

2-0 (1886) 
14-1 

20 


22 
3-4 and 2-5; dis- 
tance A C 207. 
44 


f 


40, 60, and 71 
21-7 


Per 


42 
11 and 75 
3°5 

107 and 338 

376 [use a very low 
power ]. 
72 

205 

21 


11-3 


Mags. 


[Book XIV. 


Distance and Notes. 


8550 Lac. Pavonis ... 


e Kquulei ... 

A (2) Equulei ... 
61 Cygni ... 

1 Pegasi 


Bi Cepheige marr. 
248 P. XXI. Cephei 
p Cygni 500 
iC ephein..cumien recs 


11 P. XXII. Cephei 


33 Pegasi ... 
53 Aquarii 
¢ Aquarii , 
5 Cephei 


8? Lacertze 


y Piscis Australis 


9367 B.A.C. Gruis ... 


107 Aquarii 


o Cassiopeize 


both 64 
52 and 73 
6 and 64 
53 and 6 
4 and 9 


3 and 8 
6, 84, 84 
5,6,and 74 

5 and 7 
6 and 64 


64, 10, & 8 
both 65 
4 and 47 
45 and 7 

63,64,11,10 


5 and 9 
63 and 7 
6 and 73 
6 and 8 


Nu 


3:2 
10-6; A also double 
{ (1-0). 

2:8 


20 (1884) 
37 


13°3 

11-7 and 20 
3-9 and 208 
6-6 

{ 21; B also double 
(0-6”). 

I-9 and 63 
78 
3:2 (1879) 

40, <A is var. 


Two nearest, 23 
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PART IL—CLUSTERS AND NEBUL. 


Many clusters and nebule are visit/e with small telescopes, 
which cannot in any satisfactory way be examined by such 
instruments. The largest and brightest only have been selected 
for insertion in this list; and it may as well be stated at the 
outset, that many of them will be found disappointing with 
apertures below 5 inches. Abundant light and (generally) low 
magnifiers are essential requisites for the satisfactory examina- 
tion of all kinds of clusters and nebulee. 


In the column of Synonyms— 


D refers to Dreyer’s new great Catalogue of 1888. 


M ‘ Messier’s Catalogue. 

H e Sir John Herschel’s General Catalogue of 1864. 
HI 5 Sir William Herschel’s Catalogues. 

h - Sir John Herschel’s old Catalogue of 1833. 

S a Smyth’s Bedford Catalogue (1** ed.). 


Sao: Smyth and Chambers’s Cycle. 


The notes are partly selected and partly original, but those 
who are accustomed to observe clusters and nebulze will be well 
aware how different are the impressions conveyed by the same 
objects to different observers using telescopes of different capa- 
bilities. 
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CATALOGUE OF CLUSTERS 


keer Oe. Synonym in various Catalogues. R.A. 1890.| Decl. 1890. 

a : | 

10) |) WE | dak Hi h S |S&Clhn.m s onan, 

**T | 47 Toucani coal) HOE! Hoe Sil) maven ween (2B ul eee 17 |0 19 9|—72 41-6 
oy Te WeexoCe nN nll pyle spe) seks) oo Bee 50| 24 | 35 | 36 47| +40 40-1 
BIRO CUI anrs mage nealim LNG ullenat 138 ave 61] 30 AI |O 42 13| —25 53-7 
4|Nubecula Minor | 292] ... | 165) ... ... | 2356]... | ... |° 48 41| —73 58-7 
SvUpican x. co. 362". | tga. ae OTS 0 58 31| —71 26.2 
6 | Cassiopeia... ...| 581] 103] 341 126| 55 | 8 |.2 25 56) +60, 7m 
*7|Triangulum ...|_ 598] 33) 352 17 Vv. 131| 57] 80 |I 27 38| +30 68 
eS) PP erseussmmrcs tees SOO! een mes 21 ms Savile 207| 92] 133 |2 11 20| +56 38-5 
*9|Perseus ... .../1039| 34| 584) ... «.» | 248|106| 152 |2 34 57] +42 259 
LO) Hridanus, <3. i305) 73 lune suen || 2552y) essen eae a Sue2 On Onli ONO 
rrr n Tauri 142| 218 | 3 40 56| +23 45:9 
1**12 | y Tauri 159 | 241 | 4 13 31| +15 21-7 
S31 Columbam coe mess LOS all eel) LOO Dalles mmr lea 07 5 Io 29] —40 10-2 
14| Auriga 36|) MOP) BIS IBGK | coe Se «. | 204) 329 |5 22> 24) + 35044 
15 | Nubecula Major | 5 24 6] —69 34-1 

| 

| 
nD |Obeyewan® go con] CKO ae Sars a 357 | 212 341 |5 27 52) + 20 506 
U7 ANTE gn ou) Oe AGS TAS | AE Sa 358 | 214 | 343°) 5 29 i) +34 uegee 
18 | Dorado 11978]... | LEBL [ove ce, | 2878) 2. 1)... 15 28°32) OOmagem 
PE1Q OviOH a. see ays EQ7O4, 42) ELON cee ee ul QOOiaEO 1eeae 16 caonng |— 5 24-7 
AO OBO p05 aan conf OS || 5. 1 | 362 | 217 | 350 |5 30 4|— 4 25-4 

| 

**21) 30 Doradis —...| 2070] ... | 1269]... ... | 2941] ... | 367 15 39 29|-69 9-4 
*22{ Auriga 45. _«::| 2099'| 37/1298 | sc. wo | 360) 2301 376 |5 45 © 2.) gape 
*23|Gemini ... ..., 2168] 38} 1360| «4, ‘w« | 3771236) 388.16 2 4) -aaeeoms 
BEE OVO Son hc0 sorl| POC) pan Wao Avvo 379 | 238 | 391 |6 3 15 || +13 5S5 
*25|Canis Major ...) 2287] 41|1454| ... «.. ATI | 265 | 437 |6 42 13| —20 37-8 
26 | Monoceros «| 2323) 50/1483) ...  ... 425|276| 451 |6 57 4r| — 8 10-7 
*27 | Puppis wes) o0e|2422'| ... | Wear 38 ville |eaRo 296 | 488 |7 31 33| —14 143 
28|Puppis ......| 2437| 46/1564] ... ... | 463|302| 496 |7 36 47 | —14 27-3 
29|Puppis 454: 2477] o | 1803] ... .. | 3103] ... | 509 |7 48 23 )— 3S emeem 
30| Argo Navis ,..| 2516] ... | 1619 3111 7 50 31| —60 341 
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AND NEBULE. 


Description, 


XO), CO" WS OG 


aoe globular cluster, 15’ to 20’ in diameter. Central stars pale rose colour; outer 
ones white. 
The great nebula; an elongated ellipse 2° long. 
ee of the finest, though faint, elliptic nebule, 30 long, 5’ wide + : some small stars 
involved. 
Visible to the naked eye. 


A highly condensed cluster, 4’ in diameter. 


A fine field. 

Large roundish faint oval nebula, 40’ in diameter + ; resolvable into stars. 

The magnificent double cluster in the sword-handle of Perseus: stars 7 to 14 mag. 
A fine group of rather large stars. 


An oval and possibly spiral nebula. 


The Pleiades. 

The Hyades: a scattered group of rather large stars. 

Bright globular cluster, 3’ in diameter. 

Cruciform cluster. In same field, 30° S., is 39 HI vii. In a rich neighbourhood. 


Visible to the naked eye. 


The “Crab” nebula. Large elliptical nebula, resolvable into stars. 

fA neat cluster of 9 to 11 mag. stars, near M 38, with double star im field, dist. 12”. 
| Mags. 8 and 9. 

Large and bright oval nebula. 

The great nebula in Orion, with multiple star involved. The most magnificent of 
\ the nebule. 

A brilliant field, 1° N. of 6. 


Very large and irregular nebula. 


Compact cluster of small stars. 
ae large cluster of g to 16 mag. stars. In same field to the N. is a neat cluster of 


small stars, 17 Il vi. 
Loose cluster in the form of a trapezium, containing a pair of mags. 7} and 8}, 2-4” 
i apart. 1° 8. of v. 
Large scattered cluster, 4° below Sirius. 


Cluster; rather more than 4 from Sirius to Procyon. 
Bright neat cluster, with double star, 8” dist. A bright orange star precedes. 


Large loose cluster of small stars, 8 to 13 mag., with faint planetary nebula involved. 


Superb cluster, 20’ in diameter. 


Cluster of 200 or more stars, visible to the naked eye. 
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a a eT 


No, eR Synonym in various Catalogues. R.A. 1890. | Decl. 1890. 
| VE EE i h S |S&C} bn. ms. ao 7 
$0 | Puppia ce nes) 2547 | oes | FORO! ca Reg SEIT Pa) S27 Se eee 56-3 
32 | Monoceros... ...| 2548] ... | 1637 Np, Nile FANS \ eyes) peel) teh see t3))) = 5 28-9 
boo) \(Cancer 5. Mere. 2032 | 44 1080 | ee 2 | 507 | 435n Nth 47 I On Soup emt Omnome 
3 4ul| Cancer) sissies (2052a "07 lel 7.02) ieee ee 531 |339| 558] 8 45 I10| +12 12-7 
35 | Carine 50h GORE) ono PTESRED coe nba. |) SEA8)|| eae || Moelo.|) Be Be —46 26-9 
*36|Ursa Major _...| 3031 | 81 |1949| ... ... | 649/369) 617] 9 46 23| +69 388 
37| Ursa Major ...| 3034 | 82 | 1950| 79 iv. .» |369| 617] 9 46 27 | +70 20:8 
38 | Carina Socal eH lsoT ll nae, (LCloW AlN eet abe See e |) ail Oye —59 35:4 
E20 )Sextans | ssc) see SUIS ave 2008) 103 2 668 | 373| 624] 9 59 mA = Je 
AO WH ydraees vere Neral 3242) |e ee2kOz |e wz tive, 63240 378 | 643 10 19 25 | —18 5-1 
Tay per Aa Sen Mone POW cok Goo. || BUR ca || COR ‘10 40 47 | =59 655 
AG \CRMERIEEUIS pon Ged ARE cco AROS) ae ee RSS|! | CBA) ime a 50 | —58 4-7 
*43| Ursa Major... 3587] 97 | 2343] ... «.. | 838|402| 692/11 8 19| +55 36-7 
*44| Ursa Major ....| 4258} ... | 2841| 43 v. |1175/|441| 796|12 13 33| +47 545 
*45 | Coma Berenices...| 4382 | 85 | 2946] ... ... | 1242]... | 815 |12 19 49| +18 47-9 
*46)| Virgo .o< eee oes|'44721 49 3027 ||"... .-. 2204447) 825 to 24 8 oe ougoes 
PATA ALTO. eon ver 4502 (SS) 3040) en hSe2 443i Oat 2826 26 | +15 19 
48 | Coma Berenices,..| 4631] ... | 3165] 42 v. 1397| ... | 853) 12 36 50] +33 "8:8 
*49 | Canes Venatici ...| 4736 | 94 |3258| ... ... |1456]459| 867|12 45 43| +41 43:3 
ROMMACLUCISG Urs eanl'4 jh Oatmene PS27 ON aeee ss SA S5nl comm iO Wel ae 7 | —59Q 45:2 
*51 | Coma Berenices,,.| 4826 | 64 | 3321] ... ... | 1486] 467| 879]12 51 19| +22 16-9 
*52 | Coma Berenices...| 5024 | 53 | 3453| ... ... |1558|474| 897/13 7 30] +18 45:3 
*53 | Canes Venatici ... 5055 | 63 |3474| ... ... |1570|476| 901|13 10 53| +42 36-7 
*s54 |) Centaurl... ...| 5130!| ... | 3531] ... ... 13504] ... || 908) 13 20 101) —=40mequam 
#55 | Canes Venatici ...) 5194] 51 | 3572|... ... | 1622] 484] 913/13 25 13] +47 45-2 
**56 | Canes Venatici ....5272] 3 | 3636] ... ... | 1663|492| 928] 13 37 | +28 553 
757 Cabra ss 14 asc] 5904 | 5) 4083... 2a. | LONGI E23) Noss anere sy | + 2 30-1 
*58 | Scorpio ... .,.| 6093] 80 | 4173] ... ... | 3624|564| 1080|16 10 26| —22 43-2 
**59|Scorpio ... .,.)6121| 4 | 4183] ... ... | .. | 569| 1089/16 16 53| —26 14.8 
**60| Hercules ... ...|6205] 13 | 4230] ... ... | 1968] 585|1115|16 37 45] +36 30-9 
*61| Hercules 1.4, 4.6210)... | 4234] ... se. | 1970! 587] 1118) 16 39 51} +24 soe 
$562))) Ophiuchustesaesee| 0203) |t2 4238)! an neg 1971 | 590| 1121 | 16 4t 31| — I 45-9 
*63 | Ophiuchus ... ...|6254] 10 |4256| ... ... | 1942 595 | 1136/16 51 22] — 3 56.8 
*64| Scorpio... ...] 6265] 62 | 4261] ... ... | 3661 | 596] 1139] 16 54 14| —29 55-4 
OO pmiichus se. eags 1027/3) |e Omlt4 2040 eee 1975 |597|1141|16 55 48| —26 6-9 
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No. Description. 


31 | Large loose cluster, fully 20’ in diameter. 

32 | Loose bright cluster of stars, 9 to 13 mag.; double star in centre 4” dist. 
33 | The fine cluster ‘‘ Preesepe.” 

34 | Large cluster of small stars, 10 to 15 mag. 


35 | Large rich cluster, upwards of 1° in diameter, 


36 | Bright elliptical nebula, 15’ long, 6’ wide +. In same field is M 82. 

37 | Long narrow nebula, a bright ray, 7’ long, 1’ wide +. In same field is M 8r. 
38 | Large loose cluster. 

39 | Long narrow nebula, 5’ long, 40” wile + ; a flashing stellar nucleus. 


40 | Very bright planetary nebula, 32” diameter; bluish. 


41 | A very large and remarkable nebula, 

42 | Large scattered cluster, 

43 | Large planetary nebula, 33’ to 4’ diameter. 

44 | Large bright elongated nebula, with stellar nucleus. 


45 | Round nebula; with attentive gaze, perhaps bi-nuclear ; rather faint. 


46 | Round nebula, which becomes suddenly much brighter in the centre. 


47 | Large elliptical nebula, rather faint. 

Very elongated nebula, rather faint, 15’ long +, with a star close to its edge in the 
{ centre of its length. 
49 | Bright, large, round nebula; resolvable. Much brighter in centre. 


5° | Rich loose cluster, containing many coloured stars, 


51 | Very large, bright, elliptical nebula, with stellar nucleus. 

52 | Very large, very fine, globular cluster of 12-mag. stars; 3/ diameter; very compressed. 
53 | Large oval nebula; rather faint, with small brightish nucleus. 

54 | Fine globular cluster. 


55 | Remarkably singular double neb., the larger 6’ diam. +, and ring-shaped. Spiral neb. 


56 pees superb globular cluster of r1-mag. stars, very condensed; brighter than, but 

not so large as 13 M. 

57 | Very bright superb globular cluster of stars, 11 to 15 mags. ; very compressed. 
{Globular cluster of 14-mag. stars (Herschel): a round bright nebula in ordinary 

1 telescopes. 

59 | Rather loose cluster, compressed in centre, but dim. Precedes a Scorpii by about 14°. 


60 | Large superb globular cluster of stars, 11 to 20 mags. One of the finest of its class. 


61 | Small bright planetary nebula, 8” diameter. Cobalt-blue colour, 

62 | Fine globular cluster of small stars, 10 mag., much compressed. 

63 | Fine large globular cluster of small stars, 10 to 15 mags., much compressed. 
64 | Large bright globular cluster of very small stars, 14 to 16 mags. 


65 | Bright globular cluster of very small stars, 16 mag., very compressed. 
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No. ee eee Synonym in various Catalogues. R.A. 1890. | Decl. 1890. 
Di Re) A h S |S&Cin m 5. o + 

*66 | Ophiuchus ..._ ...| 6333| 9 | 4287] ... -« | 1979 | 609 | 1163 | 17 12 37| —18 24-2 
**67 | Hercules .... ...0341) 92. 14204) ... wc <2 Our | 1165 17 03° 46)) ey owen 
68) Aras. ssw a0-(9307| ace PAZEE| a see | 3602+] +. | 2095) 27 32°43: 8s aoe 
*69 | Ophiuchus ... ...{6402| 14 |4315| ... ... |1983|621| 1184/17 31 50) — 3 11-2 
EB OnOphinchus es snes esse ul ueesniii mse nr Wee nik ane soe | 27 39 35) + 5 5-2 
*71 | Ophiuchus... ...| 6494] 23 | 4346] ... ... | 1990 626 | 1203} 17 50 28) —18 58-9 
*72 | Sagittarius... ...|6514| 20 | 4355 ee Igg1t| ... | 1210|17 55 41 —23 1.8 
#72) Sagittarius... ...|0523|| 8 |4360| ... .. |3722) --. | eza a7 57 8 —24 22-6 
*y4| Draco... :. «..(6543| ... 14373] 37iv. | ... [638 1217 | 17 58 35| +66 38-0 
**7 © | Scutum Sobieskii | 6603] 24 | 4397| ... ... | 2004) 642/1238|18 I1 44) —18 26.8 
*76 | Seutum Sobieski | 6611] 16 | 4400] ... ... | 2006 | 643 | 1239] 18 12 34] -13 49-7 
*77 | Scutum Sobieskii |6613| 18 | 4401] ... ... | 2007 | 644) 1240/18 13 30) —17 108 
**78 | Scutum Sobieskii | 6618| 17 | 4403] ... ... | 2008] 645 | 1242/18 14 16| —16 14-9 
**79 | Sagittarius... ...|6656| 22 |4424] ... ... | 2015 |654| 1257 18 29 28 | —23 59-4 
eSoipAntinous is. .slO7O5) Br e44on aa. P2OzO | 664 | 1280] 18 45 13 | = 6 244 
#81 | Lyra... ... ...(6720] 57 | 4447] ... ... | 2023 | 669) 1287) 18 49 28| +32 53.6 
*§2|Lyra ... ... .../6779| 56 |4485| ... ... | 2036| 688|1321] 19 12 16] +29 59-3 
*83 | Sagittarius... ...|6838] 71 | 4520] ... ... | 2056) 725 | 1372 | Ig 48 49| +18 29-6. 
**84|Vulpecula ... ...| 6853] 27 | 4532} ... ... | 2060 | 729 | 1377 19 54 48| +22 25-0 
85 | Capricornus ...| 6981] 72 | 4608} ... ... | 2090] 765] 1446| 20 47 24] —12 56-6 
86| Aquarius ... ...) 7009] .., | 4628 Liv. | 2098] 774|1459|20 58 10| —11 47-7 
**87 | Pegasus ... ...|7078| 15 | 4670] .,. ... | 2120] 785 | 1484] 21 24 38| +11 40.3 
4*88| Aquarius ... ...|'7089| 2 |4678| ... ... | 2125 | 7871/1489) 21 27 44) — © 19-1 
*89 | Capricornus —...| 7099 | 30 | 4687] ... ... | 2128 | 791 | 1493 | 21 34 7 | —23 39-0 
*go| Lacerta... .../7243| ... [4773] 75 vill, | 2155 | 807 | 1526 | 22 11 57| +49 19-9 
*91 | Cepheus 7654| 52 14957] ... ... | 2238] 837] 1575 | 23 19 21 | +60 59:5 
**92| Andromeda  ,..| 7662] .., |4964| IS8iv. | 2241] ... |1377| 23 20 35] +41 55:5 
**93 | Cassiopeia ... REO noe) OR 30 vi. | 2284] 847] ... | 23 51 35| +56 6-2 
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No. Description. 
66 | Bright globular cluster of small stars, 14 mag., 2’ diameter +. 
67 | Magnificent globular cluster of small stars, condensed in centre. 
68 | Globular cluster. 
69 | Fine large globular cluster of small stars, 15 to 16 mags., 4’ diameter +. 
7o | Large group of bright stars, closely nf 8 Ophiuchi. B. A.C. 6012. 
71 | Interesting group of small stars. 
An open cluster of stars, superposed upon a singular trifid nebulous mass. Requires 

ia { a large telescope. 
73 | Irregular cluster with nebula adjoining. A pretty low-power field. 

JBrilliant small planetary nebula, cobalt-blue colour; stellar nucleus; flashing light ; 
74 |) very singular. Gaseous (?). Really requires a large aperture. 
75 | Globular cluster of small stars, 15 mag., in a superb field of stars. 
76 | A loose cluster with nebulous background. 
74 | Very rich field. 
78 | The “ Horse-shoe” nebula. In ordinary telescopes more the shape of a swan. 
79 | Fine large globular cluster of stars, 11 to 15 mags. 
80 | Exceedingly beautiful aggregation of small stars of about 11 mag. 
81 | The annular nebula in Lyra, midway between @ and y. 
82 | Ima fine field; a globular cluster of small stars, 11 to 14 mags., 3’ diameter. 
83 | Cluster of small stars, 11 to 16 mags., 3’ diameter +. 
84 | The “ Dumb-bell” nebula; oval in shape; major axis 9’ long, minor axis 5’ +. 
85 | Large mass of very small stars, 3’ diameter. A globular cluster. 
86 | Small bright planetary nebula, stellar nucleus, blue colour. Similar to No. 74. 
87 | Fine globular cluster of very small stars, 5’ diameter +, much compressed in centre. 
88 | Fine globular cluster of very small stars, 5’ diameter +. 
89 | Globular cluster of small stars, 12 to 16 mags., 2’ diameter +, rather faint. 
go | A magnificent field of stars. 
gi | An irregular cluster of stars, 9 to 13 mags., of no great interest. 
g2 | Avery bright planetaryneb., 12” diam. +; cobalt-blue colour; flashinglight. Gaseous (?). 


A superb cluster of small stars and star dust, 11 to 18 mags, 
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PART IIJ.—MISCELLANEOUS OBJECTS. 


The following list contains objects which are not within the 
scope of the two foregoing sections ; to wit, coloured and variable 
stars of large or considerable magnitude, and, in the case of 
variables, of short periods :— 


No. Name. R.A. 1890. | Decl. 1890. Mag. Notes. 
hm. 8s. ° { 

1 | — Piscium.,, Iio 4|+25 11-2) 7 | Fiery red *- 

2 | R Sculptoris I 21 54| —33 7:3| 6 | Beautiful orange-red *, 

3 | 31 Birm. Cassiopeie...| 1 47 44] +69 39°8| 8 | Fiery red *. 

Max. 2; generally invisible. at 

4 | o Ceti... 2 13 47| — 3 28-6] var } minimum. Period 330% Fiery 

red at max. 

5 | 41 Birm. Persei.,., 2 14 15| +56 38.2] 9 | Fiery red *. Ina grand field. 
Oe 256 31| + 3 395] FL pointhe fold to the No 
*7 | B Persei «+ «| 3 I 2| +40 31-9|var.| Max. 2; min. 4; period, 2% 202% 

8 | 65 Birm. Camelopardi | 3 32 21] +62 17-4| 7 | Pale crimson *. 

9| W.B.IV.585 Hridani] 4 29 8|— 9 10-3] 6 | Fiery red *. 

10 | 82 Birm. Aurigze 4 38 7| +32 42-8] 8} | Pale crimson *: large orange * p. 
**r1 | 85 Birm. Aurige 4 44 37| +28 20.2} 8 | Unmistakeably crimson *. 

12 | 5 Orionis 4 47 38] + 2 19-5| 53 | Deep orange *. “ Probably var.” 
**13 | R Leporis . : 4 54 36| —14 58-2 | var. ence ae ee 1 

14 | 899 H. P. Orionis 4-59 43| + I 1-5| 7 | Intense fiery red *. 

15 | — Leporis... 5 6 38|—12 1-2] 72 | Deep red *. 

16} 10149 Lal. Aurige ...| 5 20 7| +29 49-5| 8 | Almost pale ruby *. 

17) Arg.+7: 929 Orionis | 5 27 16| + 7 3:6] 72 | Very red *. 

18 | 124 Birm. Pictoris 5 40 8|—46 30-5] 8 | Vivid red *. 

19 | U Orionis ... 5 49 17| +20 9-6| 63 | Fiery red *. Period + 3634. 

20| 5 Lyncis 6 17 12] +388 28-7| 54 | Fiery red *. Ina striking group. 

*21| 144 Birm. Geminorum) 6 19 11] +14 46-8] 7 | Reddish yellow *. 

22 |— Canis Majoris 6 19 16] —26 59-6] 8 | Pale crimson *. 
**23| 2139 B. A.C. Aurige | 6 28 59| +38 32-0] 6 | Deep fiery red *, 

24 | » Canis Majoris... 6 51 3|—13 54-0] 52 | Fiery red *, 

25 | 165 Birm. Monocerotis| 7 1 36| — 7 23-3| 8 | Crimson *, 
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14776 Lal. Puppis 
16320 Lal. Hydre 
17576 Lal. Cancri 
2121 Bo ACC, Arts... 
R Leonis 


2874 Brisb, Antlie ... 
3630 B. A.C. Antlie.., 
3637 B. A.C. Hydre 
20918 Lal. Hydre 

R Crateris ... 


277 Birm. Virginis ... 
4287B.A.C.Can. Venat. 
291 Birm. Crucis 

298 Birm. Draconis ... 


328 Birm. Bodtis 


[3 biter Bag Gun 
347 Birm. Apodis 
39 Libree 


a Scorpii 


410 Birm. Ophiuchi ... 


W.B. XVII. 912 Ophi. 
422 Birm. Ophiuchi ... 
Arg. + 36: 3168 Lyre 
464 Birm. Scuti,.. 
35611 Lal. Aquilze 


4 Vulpeculee 

Arg.+ 45: 2906 Cygni 
702 B.A.C. Draconis 

3698r Lal. Sagittarii... 

6769 B.A. C. Cygni... 


x Cygni 
n Aquile 


526 Birm. Sagittarii... 


ST EN SS 


< 
2 
8 


J om @w 
ov Ni dR Ale 


Fiery red *. Brilliant field p. 

Very red *. 

Pale crimson *, 

Deep red *, 

Max. 5; min. 10; period, 312%: 
pale crimson *. 

Scarlet *. 

“Orange, almost scarlet *.” 

Fiery red *. ‘ Var.” 

“* Copper red * : most magnificent.” 

Red *; follows a 4238 and 1’ §. 
Max. 8; min. 9. 

Good crimson *, “ Var.” 


“Deep orange brown *.” 

Intense blood-red *; in the field 
| with 8 Crucis, a white *. 

Pale crimson *, 


Vivid red *. 


Beautiful pale-green *, 
“ Very high red *.” 
Decided red *. 
, Fiery-red *: double dist. 3”. 
Very decided red *. 


Fiery red *. Fine field. 
Reddish *. “? Var.” 

Decided crimson *. ‘‘? Var.” 
Rich fiery red *. “? Var.” 
Very fine fiery red *. “? Var.” 


Orange *: fine field. 

Pale crimson *. “? Var.” 
Strong fiery red *, ‘¢? Var.” 
Deep red *. ? Var. in colour, 


Fiery red *. 


fMax. 4; min. 0; period, 4064. 


‘!| Fiery red when approaching max. 


Max. 3-6; min. 4-7; period, 7-174. 
Deep red *. 
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545 Birm. Capricorni.,. 


U Cygni 


61 P. XXI. Cephei ... 
8745 Lac. Indi... 

589 Birm. Cygni 

592 Birm. Cygni 


» Cephei 


42431 Lal. Aquarii ... 
Arg. +65: 1691 Cephei 
QOS sco gq noe 
Arg. +57: 2562 Cephei 
8 Andromedee 


1g Piscium... 
R Cassiopeiz 


6259 Rad. Cassiopeize 


30 Piscium.,. 


var. 


ND 
Nie OR 


Decided red *. 
ys 7; min. 


II1<; period, 4614, 
in striking contrast 


Very red *; 
with a blue * nf. 


Remarkable fiery red *. “? Var.” 
Ruby-orange *. 
Unmistakeable fiery red *. 


Deep fiery red *. 
{[Max. 4; min. 6; period, 5 or 6 
| years: “very fine deep garnet.” 


Decided red *. 


Fiery red *. Blue * 63 mag. near, p. 
ne 34; min. 43; period, 5-364. 
Orange * with blue comes. 
Fiery red *. 


Fiery red *, 


Decided red *. ‘2? Var.” 

Max. 5; min. 12; period, 4304, 
| Vivid red *, 

{Very fiery red *, 
| * near. 

Fiery red *, 


g** mag. blue 
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CHAPTER XL 


A CATALOGUE OF VARIABLE STARS. 


PART I—KNOWN VARIABLES. 


N the Astronomical Megister, vol. ii. p. 194, August 1864, I 
published a Catalogue of Variable Stars, based upon the 
latest information then accessible; that Catalogue was copied 
into various publications, English and foreign, and a revised and 
enlarged version of it was published in Month. Not., vol. xxv. 
p- 208, May 1865. The present Catalogue may be considered 
an extension of the latter. 

As regards the Catalogue itself, the headings of the columns 
are sufficiently explicit, and it is only necessary to state that 
the symbol < signifies that the star’s minimum magnitude fell 
below that given, but how much is unknown. 

Various stars suspected to be variable have been formed into 
a sub-class by themselves. 

Argelander’s very crude and unsatisfactory nomenclature® 
has been followed, but at no very distant period it will have to 
give place to something more artistic. 

I have to thank Mr. J. Baxendell and Mr. G. Knott for much 
important assistance in revising this Catalogue up to date. 

In revising the Catalogue for the present edition of this work 
the following sources of information are amongst those which 
have been made use of :— 


1874. SCHONFELD, Zweiter Catalog der Verdnderlichen Sterne. 8vo. Mannheim. 

1884. Gorn, J. E., Catalogue of Known Variable Stars. (Proceedings Roy. Irish 
Acad., 2nd Ser., vol. iv. p. 149.) 

1885. Gor, J. E., Catalogue of Suspected Variable Stars. (Proceedings Roy. Irish 
Acad., and Ser., vol. iv. p. 267.) 

1888. Gorn, J. E., Revised Catalogue of Variable Stars. (Proceedings Roy. Irish 
Acad., 3rd Ser., vol. i. p. 97.) 

1888. CHanDLER, 8. C., Catalogue of Variable Stars. (Astronomical Journal, vol. 
viii. p. 81. Sept. 6, 1888. 

1889. Pickerine, E. C., Index to Observations of Variable Stars. (Annals of 
Harvard College Observatory, vol. xviii. part VIII. p. 244.) 


® Ast. Nach., vol. xl. No. 959. May 3, 1855. 
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| No. Star. R.A. 1890. | Decl. 1890. Period, Moe Discoverer, 
Be cos oh OY, Days. From to | 
Ta LCeti eran Ont Omi2) |; 208-40-2 65? 5 i ee 1881 
2 | T Cassiopeie .... 0 17 17] 455 10-9 441 64 12 | Kriiger 1870 
3 | R Andromede | 0 18 13] +37 58-0 411 5e 13< | Argelander 1858 
4 |S Ceti eS? ill = G) ee Bae, 7 12}< | Borrelly 1872 
5 | B Cassiopeiz ...) 0 18 41) +63 32-2 ae ay Tycho Brahe 1572 
6 | T Piscium o 26 17| +13 59-6 | Irreg. gy 11 R, Luther 1855 
7 |Nova Androm. | 0 36 43] +40 39-9 ao 7 14< | I. W, Ward 1885 
8 | V Cassiopeiz ...| 0 40 13| +47 39-3 260 + 7x2 142 Espin 1887 
9 | U Cephei © 52 32|/ +81 16-9 | 2-49+ 7 93 | Ceraski 1880 
10 |S Cassiopele ...) 1 11 35| +72 2-0 607. | 63 133<|Argelander 1861 
TC e |S Liscium yee.) Lelie 48 | Setar 406 8 13< | Hind 1851 
Te2e ie lel SCHULZ On| etalon 74. 330 ey AY | Peters 1880 
13 | RSculptoris ...| 1 21 54) —33 6.8 207? 52 2 | Gould 1872? 
14 |RPiscium .,.| I 24 58] + 2 18-8 345 7  13< | Hind 1850 
15 |S Arietis... ...| 1 58 44] +11 59-9 290 9 14? |C.H.F.Peters 1865 
TO) ReArietis se.) 2) 9) 52) 2240 32-7 18 7i 133 | Argelander 1857 
17 |T Persei.,. ...) 2 11 28] +58 26-5 | Ivrreg. 8 93 | Safarik 1882 
tie) ORO Fs goal) 2h we) Yee Be Pisa 331 12 10< | D. Fabricius 1596 
19 |S Persei... ...| 2 14 57| +58 5:0 346 8 123 | Kriger 1873 
20 | RiCeti ... ...| 2 20°26] — 0 4o-4 167 4s 132 Argelander 1866 


1. A star of the same type as the long-known variable R Scuti. 

2. Increase of light less rapid than the decrease. At times a very red star. An 
8th mag. star follows 108 and 0-5’ to the N. 

3. At max. the star’s light fluctuates but little for 2 or 3 weeks. 

4. Schonfeld finds the increase quicker than the decrease. 

5. This is Tycho’s celebrated star as placed by Hind. An 11* mag. star thought 
to show signs of variability is still there. (See Cycle, p. 679.) 

7. This is the temporary star which suddenly appeared in August 1885 in the great 
nebula in Andromeda (31 Messier). 

8. Chandler calls this U Cassiopeize. . 

g. This is a very remarkable star. It remains at its maximum for the greater part 
of its period, the decrease and increase being together accomplished in the short space 
of 6", Sometimes it varies a whole magnitude in one hour, 

10. Light increases more quickly than it decreases. A 9% mag. star follows 208 
and 2’ to the 8. 

13. “ One of the most brilliantly-coloured stars in the heavens.” ( Gould.) 

14. Light increases more quickly than it decreases. There is an 11** mag. star n/. 

15. Observers differ as to the period. 

16. Period well determined. From max. to min. the interval is 99¢; and from 
min. to max. 884. 

18. Described in detail in Chap. III. (ante). 

1g. There is a 10 mag. star nf. 


Change of 


Period, i 
eriod Magnitude, 


Discoverer. 


Days. |From 
WrCetie en 2. | : 233 64 z | Sawyer 1885 
| T Arietis | . B23 | 8 x | Auwers 1870 
Schmidt 1854 


PaALerseie wees. 3 +9 |33? orirreg.| 
|B Persei ... 
| R Persei... 


wo 


Montanari 1669 
Schonfeld 1861 


wR KR) 


an 
“Ib 


PDair ss 15: : . nae 2 ; Baxendell 1848 
|\T Tauri... ...| Bet aor 1 131? | Hind 1861 
WAVY! elena a. | 5 5l-4 | + Espin 1886 
|R-Tauri... ... 2 : 2 2 Hind 1849 
Silaurie. st 2 | Q 42: 9 | 9! Oudemans 1855 
|B Reticuli... 23 5: Bae aaa 

leaee (Gould) 


1874? 
Auwers 1871 


Hind 1848 
Fritsch 1821 


| R Doradts 
| V Tauri... 


| R Orionis 


| . 
/€ Aurigze 


co CO oO 
Fe NI IR 


w 


| R Leporis 
i 

R Aurige | : : 
| ‘ | | o2 
|S Aurigze Pee f f { 48 \ 
ees tor irreg. | 
_S Orionis BBE j : 413+ 


Schmidt 1855 
Argelander 1862 
| Dunér 1881 
Webb 1870 
Sir J.Herschel1834 


nN 


| No) 
| BIS De Bie NI 


(ve) 


bv 


| 5 Orionis... ...| : Trreg. 


| 
| 


. Period irregular. 

. Described in detail in Chap. III. (ante). 

. Sometimes at its min. this star remains almost without change for 2 months. 

. The fluctuations of light are for the most part accomplished in about ro}. 

. In immediate proximity, to the nf, of D’Arrest’s var. neb, (See Chap. VY. ante.) 

. Only for about 70% of its period is this star brighter than 12*" mag. 

. “ Excessively red.” —(Gould.) 

. A 123 mag. star follows. 
4. The decrease of light is less rapid Gen the increase. 

_ Schinfeld thinks that there is no recular period and that the variation is often 

for a ‘long period i imper ceptible. 
36. This is Hind’s celebrated ‘‘ crimson star.” It well deserves all that has been 
said of it. (See Cycle, No. 281.) 
37- A red star. About 114° before max. the light remains unchanged at 9" mag. 
for about 484. The increase from 83 mag. lasts 40%, and the decrease 624, 
38. A very red star. 
39. Very red. Webb says :—“ Centre of little triplet, 11, 11-5 in large triangle ; 
sweep 62" W. from minute pair 10’ N. of 42.” 
4O. Schénfeld finds no regular period, but Auwers suggests 16%, with min. nearly 


in middle interval of 2 max. 
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No Star. R.A, 1890. | Decl. 1890. Period, oe Discoverer. 
h. m. & i) / Days. From to 

4t | T Orionis 5 30 20] — 5 32-8 of 13 Bond 1863 
42 |a Orionis 5 49 13] + 7 23-1 Trreg. I 14 | Sir J. Herschel 1840 
43 | U Orionis 5 49 17| +20 9-4 3654 6 12< | Gore 1885 
44 |7 Geminorum 6 8 13| +22 32-3 140+ ? 2 4 Schmidt 1865 
45 | V Monocerotis | 6 17 10| — 2 8-3 334 1o}< | Schonfeld 1833 
46 | T Monocerotis | 6 19 17/ + 7 87 26.8. 52 St Davis 1871 
47 | R Monocerotis | 6 33 10] + 8 50-0 Irreg. gs 13< ?| Schmidt 1861 
48 |S (15) Monoe. | 6 34 58} + 9 59-7 | 3:4? 5 z |Winnecke 1867 
49 | RK Lyncis 6 52 13| +55 29-2 380 8 3 || Kriger 1874 
50 | ¢ Geminorum 6 57 35| +20 43-9 10-16 32 643 Schmidt 1847 
51 |RGeminorum | 7 0 43| +22 52-4 ak 6i 133< | Hind 1848 
52 | RCanis Minoris| 7 2 40] +10 I1-9 337 TO Argelander 1855 
53 | L? Puppis 7 10 12] —44 24-7 136 33 61 | Gould 1872 
54 | RCanis Majoris| 7 14 29] —16 I1-1 I-13 6 62 Sawyer 1887 
55 | V Geminorum | 7 16 59] +13 18-1 276 8t 14 Baxendell 1880 


emphatically in the negative. 


influences the observations made on the star. 


41. In the Great Nebula of Orion. 


42, In spite of Sir J. Herschel having been confirmed in 1852 by Fletcher, there 
seems great doubt about the variability of this star. 


43. A fine red star. 
44. At max. the fluctuations appear to be irregular, but at min. fairly gradual. 
This has been found by Burnham to be double, the companion being of mag. 9g at a 
distance of about 1”. 
46. Schonfeld suggests that the coincidence of the period with the lunar month 


occurs 8¢ after the min. 
47. Schonfeld thinks that no regular period exists, and that the magnitude at min. 


is uncertain. 


6, 1861.) 
48. Period uncertain. 
No. 424.) Has a companion at 139-2°: 75-7”, which is stated to be also variable. 


49. A red star. 


Close to the neb. 2 H! IV. 


The principal star in the cluster 5 H! VIII. 


J. F. J. Schmidt’s testimony is 


Colour golden yellow. The max. 


(See Ast. Nach., vol. lv. No. 1302, April 
(See Cycle, 


50. Light decreases somewhat more quickly than it increases. Pickering suggests 
that the star presents to us a surface of revolution, one side being about 4 the 
brightness of the other. 

51. Light curve very irregular. Stated by Hind and also by Pogson to be re- 
markably variable in colour. Most interesting bright lines spectrum at maximum, 
according to Secchi, 

53. At epoch of max. the fluctuations of light are rapid; at min. comparatively 
slow. <A very red star. 

54. A star of the Algol type. 

55- Increase and decrease of brightness nearly equal. An 11} mag. star sf. 


No, 


Star. 


Decl. 


Period, 
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Discoverer, 


Magnitude: 
iy anise: ° , Days. From to 
56 | U Monocerotis | 7 25 32]— 9 32-8 | 31? 0r45?| 6 8 Gould 1873 
57 |S Canis Min....| 7 26 44] + 8 33-2 332 yi 13h Hind 1856 
58 | T Canis Min....) 7 27 53| +11 58-7 322 9 134<|Schonfeld 1865 
59 | U Canis Min. 7 35 22| + 8 38-2 425 83 Baxendell 1879 
60 |S Geminorum 7 36 26| +23 42-7 294 8i 13}< | Hind 1848 
61 | T Geminorum 7 42 42| +24 OF 288 8 134< | Hind 1848 
62 |S Puppis.., 7 43 32| —47 50-5 ss ao Gould 18722 
63 |U Geminorum | 7 48 34| +22 17-5 | Irreg., 86?) 9 14< | Hind 1855 
64 | U Puppis 7 55 40| —12 33-7 310 8% 14< | Pickering 1881 
65 | R Cancri 8 Io 30/ +12 3-8 354 6 113< | Schwerd 1829 
66 | V Cancri 8 15 27| +17 38.2 272 4 12< | Auwers 1870 
67 | U Caneri 8 29 28] +19 16-5 306 8 14< |Chacornac 1853 
68 |S Cancri... 8 37 39| +19 25-9 9-48 8 «113 | Hind 1848 
69 |S Hydre 8 47 49| + 3 291 250 yx 13% © | Hind 1848 
70 | T Hydree 8 50 19| — 8 43-1 289 64 13< | Hind 1851 


I 
and a 12} mag. star sf. 


56. Gould suggests a period of 464; Espin of 314. 
57. At maximum the light fluctuates very little for a week. 
star. 
58. Below 13 mag. during a large part of its period. There is a 124 mag. star sp, 


59. A double-period variable. 
60. The fluctuations of light are rapid, especially between min. and max. 
61. Schénfeld says that the average period is sometimes as much as 13-74 out. 
The progressive increase in the light between min. and max, is often checked at 
mag. Oz. 


63. The period of this star is subject to great variations. 
the period may range between 704 and 1504. 


either 104 or 204, there being two distinct types of maxima. 
November 1858, Baxendell found that the star ‘‘ had a somewhat hazy or nebulous 


appearance.” 


rapid. 
65. Schonfeld thinks that the period is increasing. Light increases more quickly 
than it decreases. 
66. A yellowish red star. 
may. star sf. 
67. For a month before and after max. the increase and decrease of light are 


nearly equal. 


68. A star of the Algol type. 


There is a 10% mag. star s/f. 
There is an 11% mag, star f on the parallel, and a 103 


The decrease lasts 84», and the increase 13". 


At the max. 


A yellowish red 


Schonfeld thinks that 
The visibility at max. usually lasts 


of 


The star rises at times 3 magnitudes in 24"; the fall is much less 


The 


progressive increase in the light between min. and max. is in a marked degree 
An 11 mag. star p, nearly on the parallel. 
69. A reddish yellow star. 


retarded at 9} mag. 
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No. Star, R.A. 1890. | Decl. 1890. Period. Beg Discoverer. 
h. tm. 8. ° / Days. From to 

71 | T Cancri 8 50 23| +20 16-1 483 8 rof | Hind 1850 
72 | R Carine 9 29 28 | —62 18-1 312 4; 10 Gould 1871 
73 |R Leonis Min. | 9 38 59/ +35 1-2 373 6 12i< | Schonfeld 1863 
74 | R Leonis 9 41 39| +11 56-5 314 5 11% | Koch 1782 
75 | 0 Carine... 9 42 13| —62 ot 31-0 32 65s Gould 1871 
76 | V Leonis suall @) BB 57 | +21 47-2 280? 84 133< | Becker 1882 
vy |RAntlie  ...|10 5 2) —37 113 ' | 6L 82 | Gould 1872 
8 |S Carine ..|1O 5 51} —6L 0-7 |severalmos.| 6} Gould 1871 
79 |U Leonis _....| 10 18 10° +14 33-6 a gt 134< | Peters 1876 
80 |U Hydre _....J} lo 32-7 | —12 48-8 195 44 6% | Gould 1871 
81 | R Ursze Majoris} 10 36 51| +69 21-2 302 6 134 Pogson 1853 
82 |7 Aretis ... ca IO 40 47/—59 6-5 | 7oyr. +?] I yi Burchell 1827 
83 | V Hydre  .,.) 10 46 17} —20 40-0 BYB+ 6 9< | Gould 1874? 
84 |W Leonis ...| 10 47 49] +14 18-0 395 g? I4< | Peters 1880 
3 T Carine ...| 10 50 53 | —59 56:0 6 Wi Thome 1872 
86 R Crateris oa Zo 55 i —17 44-0 1602 8 9< | Winnecke 1861 
SS LWeOMisn. rare eles 10| + 6 3-7 188 ? 9 13< | Chacornac 1856 
8 | T Leonis... ral II 32 48} + 3 58-9 ae 10? 14< |C.H.F.Peters 1862 
9 le Wareinis | II 56 13 + 9 41-1 : He ll C.H.F.Peters 1871 
go |R Come... ...) 11 58 37] +19 23-8 363 74 134< | Schonfeld 1856 


71. A very red star. 

72. A red star; or, as Sir J. Herschel has it, “between scarlet and carmine red.” 
Gould’s averages make the period about 3204. 

73. Light increases more quickly than it decreases. The increase from mag. 9 to 
max. occupies from 404 to 80%. A red star, 

74. One of the best known long period variables. ‘‘ A fine rich ruby star.” (MS. 
Jan. 20, 1863.) 

78. A reddish star. 

80. ‘* Intensely orange red.”—( Gould.) 

81. Increase of light to max. takes 3 months less time than the decrease to min. 
In 1876 it rose from mag. 13 to max. in 28%, but it occupied 1124 in passing from 
max. to invisibility. 

82. For a full account of this see Chap. V. (ante). 

83. An intensely red star. 

86. Usually a very red star. Schonfeld suggests a period of 160%. Follows 
a Crateris 438, and 1-2’ to the S, A 10 mag. star p, and there is a g*® mag. star sf. 

88. Not seen by Schonfeld since 1866, excepting perhaps in Feb. 1874. 

8g. Seen by Schonfeld March 1873 and Feb. 1874, but not since. A 12? mag, 
star f. 2%, 

90. Owing’ to the near coincidence of the period of this star with the solar year it 
has since 1875 been unfavourably situated for observation. There is an 8"" mag. star zp. 
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Star. e Change of 


Magnitude. Discoverer. 


From 


T Virginis ...| . B 26. 8 
VEC Orv. | ee . 63 Karlinski 
Z Virginis | . Henry ° 
Ga@orvineeane sc: : : an : L Smyth 

|'T Ursee Majoris| : 35 | Argelander 


| R Virginis ...| . , Harding 
| R Muscee 22 ep : . ; Gould 

S Ursee Majoris) . é Pogson 
iWsVaroinisy ©... F | : ( Harding 


WamVaroams ane. 48- : 3 ; Schonfeld 


| V Virginis ... | -| Goldschmidt 
RHydre  .../ 13 23 42| 42. : J.P. Maraldi 
|S Wengeriebich ae a7: 3 in Hind 

Y Virginis ... | : or 8% | Schmidt 


RCanum Venat. d “3 | x 134? | Espin 


RR Virginis oA 13 8 40. 382 14< | Peters 


gi. “A very red star.”—(Schinfeld.) 

92. Light increases more quickly than it decreases. There are two 8 mag. stars 
and a ro% mag. star, near. 

93. Chandler calls this Y Virginis, rejecting (but unreasonably as I think) the 
star below, to which Gould applied the letter Y. 

94. Gould and Gore both confirm Smyth as to the variability of this star. 

95. Latter portion of rise to maximum is, at times, extremely rapid (Baxendell, jun.). 

96. Both the epochs of maxima and the epochs of minima seem not to recur at 
strictly regular intervals. The light curve also exhibits irregularities. 

97. Gould’s period is more exactly 21" 20%. The max. follows the min. by 9}. 

98. The light curve is irregular. Shortly before maximum the increase of light 
undergoes a marked retardation, and shortly before maximum the decrease is 
similarly checked. Pogson notes that the increase and the decrease of light take 
place in intervals of time more equal than is usual with variable stars. 

99. Near the epoch of max. the light curve is very irregular. There is a rot 
mag. star np. 

101. The increase from Io* mag. to max, occupies 35%, with marked fluctuations : 
the decrease to the same mag. 51¢, much more uniform, A yellowish red star. 

102. The period has undoubtedly diminished. In 1708 it was 500%; in 1785 it 
was 4874; in 1870, 437°; and it is still diminishing at the rate of 9" for each period 
according to Gould. A red star. 

103. The period seems to be diminishing. The min. has been found to occur about 
119" before the max. Very red at max. Stated to be subject to marked changes of 
colour. 

104. This is one of Burnham’s close doubles. Pos. 80°; dist. 0-48”; epoch, 1879-4. 
The components were found by him nearly equal in magnitude. 
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Period. Chane 


Magnitude. Discoverer. 


Ss. Days. \From to 
Z (bis) Virginis . 303 TG Palisa 
; e | | Probably | 
R Centauri... 39 | ©) hong & irreg. \6 Gould 


DEB ootigne mete: ae 24. a: 3 Baxendell 
IX’ Bootisae. vse E . Baxendell 


S Bodtis ... 
V Bodtis... 
R Camelopardi 
R- Bootis... 
V Libre ... 


A 


Argelander 


w 


Dunér 
Hencke 
Argelander 
Schonfeld 


H HH HW 
bw w Ww 
> NR BIS Nie 


NIK + 


W Bostis ... 8 || ne® oa Schmidt 
: irreg. 

U Bodtis a . 174 9 3 Baxendell 

5 Libre ats — 8 4 2-32 5 Schmidt 

T Libree oa —I19 35: 723 Palisa 

Y Libre was es 5 35: mee ze Bauschinger 


R Triang. Aust. —66 5. 3-4 


aN 


Gould 


Winnecke 


Nie DIK 


U Corone _.. +32 3: 3°45 
8 Libree ti | —I9 59-4 192 Borrelly 
Harding 


Hencke 


S Serpentis ... 30) +14 42.5 365 
| 


QQ st OO sr 
Nin 


S Coronze ar +31 45:8 300-5 


107. Chandler calls this simply Z. See note ante on Z Virginis (No. 93). 

108. The light curve is very irregular, and the period uncertain. Gould suggests 
525% with 2 intermediate maxima. ? R.A. 228 too little if star=323 Birmingham. 
A red star. 

tog. Not seen since 1860. Evidently one of the so-called temporary stars. 

110. Increase of brightness takes more than twice as long as the decrease; but 
light curve is very irregular. 

111. Period fairly certain. Light curve irregular. 

113. Fluctuations of light ireeuley, 

114. Schmidt made the period 229%, 

118. A variable of the Algol type. The fluctuations of light occupy about 12", of 
which 555 represents the decrease and 64" the increase. 

122, A variable of the Algol type. The fluctuations of light occupy about 934, of 
which 43 represents the decrease and 5+" the increase. 

123. Peters suggests a period of only 98%. There is a 13" mag. star np, and a 
12% mag. star nf. 

124. The period is uncertain or irregular. The min, occurs nearer to the following 
max. than to the preceding one. T here is an 11! mnag. star np, and a 12} mag. star 
nf. “A very red star.’ ’__( Schinfeld.) 

125, Increase of light rapid, decrease slow.—(Sawyer.) Baxendell gives increase 
126 and decrease 2344, Period irregular, owing to varying position of « head” o 
maximum portion of light curve. 
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Decl, 1899. Period. ee Discoverer. 


: . Days. From — to 
T (bis) Libre... . 302? 11? C.H.F.Peters 1878 
U Libre fan : 3802 C.H.F.Peters 1878 


6-Arg. 
{ ieee 228 O.H.F.Peters 1878 


RCorone ... . irreg. ‘ g Pigott 1795 


V Corone .. . 357 Dunér 1878 


R Serpentis ... : 358 Harding 1826 
TRG TENG 50. abe . Re Gould 1884 
Vis IPHONES 555 aoae 4 723 Pogson 1858 
UCorone .. : ae Birmingham 1866 


R Herculis... : 319 j Argelander 1855 


We Scorpilje 7 : 405? I C.H.F.Peters 1876 
Woisieonjesit ga 51. 224 J. Palisa 1877 
T Scorpii ... . ne 7 Auwers 1860 
RScorpii ... . 22s 9 Chacornac 1853 


S Scorpii sof HG 7.2 9 Chacornac 1854 


W Ophiuchi .,. : Schonfeld 


U Scorpii... . sh } Pogson 


126. The true period may be the half of 310%. Chandler calls this X Libre. 

127. The true period may be the half of 3804. Chandler calls this W Libre. 

128. Chandler calls this U Libre. 

129. The fluctuations of light are very irregular, and all sorts of periods have been 
suggested. Sometimes it remains unchanged in light for a period as long as a year. 

130. A red star. 

131. The period is certainly irregular. 

133. This star has not been much observed owing to the short duration of its max. 
phase. Schonfeld thinks that the period of 723° given in the table may be a multiple 
of the true period. 

134. This is Birmingham’s Nova of 1866, of which a more particular account is 
given in Chap. III. (ante). Regarded as a variable it has been suspected by Schmidt 
and Schonfeld to undergo regular fluctuations of light in 944, 

135. The period seems to be increasing. 

136. Chandler calls this X Scorpii. 

137. Chandler calls this W Scorpii. 

138. This is Pogson’s Nova of 1860, of which a more particular account is given in 
Chap. V. (ante). 

139. This is close to the cluster 80 M. The light curve is said by Schonfeld to be 
very variable. 

140. This is 34’ distant from R Scorpii. There is a 9} mag. star sf 

142. This has not been seen since 1863. It diminished from mag. 9 to mag. 12, 
between May 20 and 28. Its precise place has not been well ascertained. 
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Change of 


5 Discoverer, 
Magnitude. 


R.A. 1890. | Decl. Period. 


8 | ° Days. : 
V Ophiuchi ... 36 | —i2 Riise 4 Dunér 1881 
U Hereulis ... % 13 Hencke 1860 


|g (30) Herculis | 2 75 d | | Baxendell 1857 


|T Ophiuchi ... 3. g | Pogson 1860 
S Ophiuchi ... . : ; Pogson 1854 
Vettierculisme: : | 3° | Dunér 1880 
R Ursee Min.... 3 | . ; 3 | Pickering 188i 
R Draconis ... By 3 5 3< |Geelmuyden 1876 


S Hereulis ... / 309 3 | Schénfeld 


Nova Ophiuchi : : ae  133< | Hind 
V Herculis_... -9 | 257 or 324| g Baxendell 1880 
R Ophiuchi ... 5 50. 302 4 133< | Pogson 1853 


aHerculis ... irreg. | W. Herschel 1759 


. 


U Ophiuchi ... 5 | 2 | Sawyer 1881 
wu (68) Herculis 3 381 : Schmidt 1869? 


143. A very red star. 

144. A highly yellowish-red star. 

145. Schonfeld calls this star g Hereulis. The fluctuations of light are very 
irregular, but 70 or 80 days seems to be something like the mean value. 

146. The observations of this star are few, and its real period uncertain. 

147. The light curve is very variable. The increase and decrease of light 14¢ 
before and after max. is nearly equal; afterwards the decrease proceeds more slowly 
than. the increase. 

148. The period is probably long; 2 years or more. This star is said by Webb to 
be white at max. and ruddy at min. Chandler calls this W Herculis. 

150. There is a g'® mag. star closely sf. 

151, A very red star, A retardation in the increase of light usually occurs I or 2™ 
before max. After max. the decrease is rapid. There is an 11 mag. star sf, and a 
6°. mag. star nf. The last is 49 Fl. Herculis. 

152. This is Hind’s well-known star of 1848, as to which see Chap. III. (ante). It 
is still visible as a 12" mag. star, having diminished year by year, especially 
1856-1874. 

155. The irregularities in the light of this star are so great that such diverse 
periods as 74, 26", 1034, 1114, and 1859 have been assigned. 

156. A variable of the Algol type, having, moreover, the shortest known period, 
namely, 20" 7™ 418. Jt remains at its normal max. for 16", and accomplishes all its 
changes in 45, 

157. Numerous irregularities appear in the light curve, especially at min. 
Schmidt found the extremes of variation to be, occasionally, greater than those given 
above, even mag. 4 on the one hand and mag. 6 on the other. Has a 10 mag. com- 
panion 4” distant. 
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No. Star. | R.A. 1890. | Decl. 1899. Period. | ia Discoverer, 
| | ey Wasa 2 , Days, From to ; 
158 |NovaSerpentarii) 17 24 3/| —21 23-2 ae | a | D. Fabricius 1604 
TQu— Are... .../17 31 51 —45 24.8 Me Be ee Tebbutt 1877 
160 X (3) Sagittarii 17 40 37| —27 47.3 OL 8 86| 4 6 | Schmidt 1866 
| | | 
| | 
161 | W (7) Sagitt. | 17 58 o| —29 35.0 4-59 5 61 |Schmidt 1866 
162|'T Herculis ...|/18 4 57 | +31 0.2 105 of - 1B5 Argelander 1857 
163 | Y Sagittarii ...)18 14 54] —18 54-5 5:77 5s zx | Sawyer 1886 
164, Serpentis .../18 23 27|/ + 6 13:6 342 | Op 307g Baxendell 1860 
165 | V Sagittarii ...)18 24 57| —18 20-5 7 93 | Quirling 1865 
| 
166 | U Sagittarii .,.)18 25 24| —19 12-3 644, 1 9 9 Schmidt 1866 
167 | X Ophiuchi .,.;18 33 Ee 44:0 300 + | 68 9? Espin 1886 
168|T Aquile  ...|18 4o 26| + 8 381 | 4™+ | 82 10 | Winnecke 1860 
169 | R Scati Sob. .../ 18 41 37) — 5 49-3 71 42 9 Pigott 1795 
170|« Pavonis,,.| 18 45 36] —67 22.2 9 4 55 Thome 1372 
Bye 8 Lyre 5. ...)18 46 1 | +33 14-1 12-91 34 4$ |Goodricke 1784 
172 | RB (13) Lyre .,.| 18 51 89! +43 48-0 40 | 4 42 | Baxendell 1855 
173 | S Coronee Aust. | 18 53 44 | —37 O61 6.2 | of 13 | Schin'dt 1866 
174 | R Corone Aust.!18 54 30! —37 6-9 31? |10 13< | Schmidt 1866 
| 


158. This is Kepler’s celebrated star of 1604, as to which see Chap. III. (azte). 
The place here given is that deduced by Schénfeld from Fabricius’s observations, but 
its exactness cannot be guaranteed. Chacornac and Winnecke have seen very close 
to this place a star which if we compare their account would seem to be variable, and 
may therefore be Kepler’s star shorn of its brilliancy. About 6’ following the 
calculated place of the Nova there is a 9'® mag. star, followed by 2 fainter stars 
which form with it a rough isosceles triangle. 

161. Period and light curve somewhat irregular. 

162. There is an 11% mag. star np. 

164. This star is sp the cluster 72 I] VIII. The light increases from 1o*® mag. to 
max. in 514, and decreases again to the same point in the curve in 54%. There is a 
10 mag. star 7, and a little 2. 

165. Schonfeld finds small change of light since 1870, and no signs of its being 
periodical. 

165. There is an 85 mag. star nf. 

168. Schonfeld can determine no regular period. 

169. The minima are bright and faint alternately, according to both Schmidt and 
Schonfeld. 

170. The min. is always later than midway between 2 max. 

171. This star has 2 maxima of 3-4 mag.; and 2 minima, one being 3-9 mag. and 
the other 4-5 mag. 

174. Period uncertain. This star seems to have some connection with a nebula 
close by, which according to Schmidt may also be variable. 
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Change of 


R.A. 1899. ; Period. Magnitude. 


Discoverer. 


S. Days. From to 
T Coron Aust.) 18 54 . we Io Schmidt 


R Aquile  ...] 19 
T Sagittarii ... 


R Sagittarii ... 30:0 


Argelander 


Pogson 


~I 


a 
NIK dia 


Pogson 


S Sagittarii ... 13-5 Pogson 


coon 
Rj Ako 


TSagitte  ... +17 27-0 Espin 


U Aquile ... — 7 161 
h'(51)Sagittarii —24 57-6 


Sawyer 
Gould 
Pogson 
Anthelm 


Rogerson 


A te 


R Cygni ie : +49 57-0 

Nova (11) | 
{ Vulpecule f 
S Vulpecule ... 4| +27 09 


+27 3:0 


ow At A 


Nie 


Xe Cyonine cs: +32 38-3 G. Kirch 1686 
7 Aquile ‘isk + O 43-4 Pigott 1784 
S (10) Sagittae +16 20-6 . Gore 1885 
WiOyeni-.. ... F4Q 44.2 br Espin 1887 


aN 


SCygni ... ... +57 401 323 Argelander 1860 


176. The light curve is very irregular, especially at the max., and during the first 2 
months of the decrease. The changes from mag. 9 to mag. 7 previous to a max. often 
take place with great rapidity, A red star. There is a g} mag. star sp, and a 10} 
mag. star np. 

177. A red star. 

178. There is an 11} mag. star sp, and a Ic mag. star np. 

183. A red star. According to Pogson the max. follows the min. by 155%. There 
is a 10'? mag, star n and a little f The var. lies closely sf. @ Cygni. 

184. This is Anthelm’s temporary star of 1670, as to which see Chap. IIT. (ante). 
The place here given is that deduced by Schénfeld from the observations of Hevelius 
and Picard. Hind’s place is —5§ in R.A. and -}/ in 6. A star suspected to be 
variable within a narrow range has been seen within 1’ of are of Schonfeld’s place, but 
there is nothing to identify it with Anthelm’s star. The next object, S Vulpecule, is 
certainly a distinct star. 

185. The rise from min. to max. occupies less than one-half of the period. 

186. This is Stone’s designation, to distinguish the star from 17 Flamsteed Cygni 
which precedes and which Flamsteed by error termed x, misunderstanding Bayer’s 
intentions, as it would seem. The period appears to be itself variable. The n ax. 
follows the min. by 1854. At some maxima the star is barely visible to the naked 
eye. A red star. 

187. The period seems variable to the extent sometimes of 6%. 

188. Owing to its proximity to a good comparison star, 11 Sagittze, the variation, 
though small, is very evident. Duration of increase = 34; of decrease 5.384. 

189. Ared star. Period as yet undetermined. Light curve probably interesting. 

190. ‘Lhere is a 9 mag. star uf. 
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Change of 


Period. Magnitude. 


Discoverer. 


Ss. Days. From to 

R Capricorni ... 347 2 134 | Hind 1848 
S Aquile  ... 147 11? | Baxendell 1863 
Y Sagittarii ... 364? 2 14? | C.H.F.Peters1872? 
R Sagitte  ... ral 4 Baxendell 1859 
R Delphini ... ye Schonfeld 1859 


R Cephei__... Pogson 1856 
P (34) Cygni... ve ? | Janson 1600 
Conan: Knott 1871 
S Capricorni ... vhs Hind 1854 
WiCyenine. %.-| ; Birmingham 1881 


S Delphini ... fo) . 277 Baxendell 1860 
Chandler 1886 
Baxendell 1863 
Espin 1884 


DE MOV ERT ce coe 15-6 
T Delphini... 32 
U Delphini ... isiitar Yl 


U Capricorni... 203 


TIN 


DIR OR Ri ko 


Ww wT Ww ST 
A 


al 


Pogson 1857 


an 


T Cygni... ...) 20 42 48 58. 365? Schmidt 1864 | 


19t. The period is sometimes irregular to the extent of as much as 30% 

192. Light curve variable. Period has undergone remarkable changes. There is a 
9 mag. star sf. 

193. Is called W Capricorni by Chandler. 

194. This star has two maxima and two minima in each period. The two minima 
have been reversed. 

ig5. No min. seems to have been observed. There is a 12" mag. star sp. 

196. The annual Precession in R.A. of this star is about —42 seconds of time. 
This star is 24 Cephei of Hevelius. 

197. This is the Nova of 1600, as to which see Chap. III. (ante). It has undergone 
numerous unquestionable changes of magnitude, but no attempts to assign a period 
have been successful. 

198. A very red star, with variation, probably cyclical, in min. mag. There is 
an 8th mag. blue star 2f, which Birmingham believed to be slightly variable. 

200. Forms with 3 other stars the 8. end of an irregular cross, A deep red star. 
A secondary max. follows the principal one 2™ or 3™. Remains at min. mag. about 4™. 

201. A red star. Period and fluctuations of light irregular. There is an 8" mag. 
star np. 

202. Bright and faint minima, but not recularly alternating. The increase occupies 
4'; the decrease 10%, with a pause about the middle of the latter. 

203. The light increases from rot? mag. to max. generally in 284, and decreases 
again to the same point in the curve in 49%. A yellowish-red star. There is an 
11% mag. star np, and a 10% mag. star nf. 

206. Period about 1¥, but in some years the variation is scarcely noticeable. 
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No. Star. R.A, 1890. | Decl. 1890. Period. ona. Discoverer. 

j h. ms. ) , Days. From to 

207|T Aquarii .,.|20 44 8|— 5 33:2 203 62 13 | Goldschmidt 1861 
208 | T Vulpecule ...) 29 46 49] +27 50-0 4% yoh 5A 64 | Sawyer 1885 
209) Y Cygni... ...|20 47 39| +34 14:7 Hey! 7 8 | Chandler 1886 
210| R Vulpecule ...) 20 59 30| +23 23-2 137 + 7% 133 | Argelander 1858 
211 | W Capricorni...) 21 1 12] —24 21-7 310! 9 14% |C.H.F.Peters 1867 
212| X Capricorni...| 21 2 15| —21 447-5 2102 114? 14< | C.H.F.Peters 1872 
213 | T Cephei al 2t 98 515468. (2:6 383 ? : 53 Io Ceraski 1878 
214|'T Capricorni ...) 21 15 57| —15 37:5 269 9 %14< | Hind 1854 
ings WY Cypeatiecs anal Dak Al Bey) deve er 126? 52 73 |Gore 1885 
216|S Cephei... .../21 36 36| +78 7-7 485 7d rit | Hencke 1858 
217 | Nova eeu cgall us Sif 2i}|| Sa) pYeyr ce ay ules Beri ee 
218 | » Cephei... ...|22 40 8] +58 16-5 irreg. 27° 4 1782 
219|U Aquarii ...)21 57 20) —17 9-4 | 200-300 |10? 14? | Peters 1881 
220i Pegasiane eni22 93) 3t 02. 10:0 373 85 13< | Hind 1863 

| 
221 | R Piscis Aust. | 22 11 43 | —30 9-1 oe 55? 11<?) Gould 1834 
222 | 8 Cephei ... [22 25 5) +57 51-1 5-37 Be Pe Goodricke 1784 
SOD | Ih Irae. ...| 22 28 10 —67 51-3 8 «11< | Gould 1884 
224|R Lacerte ...) 22 38 22] +41 47-6 315 83 134 | Deichmiller 1883 
225 ) SpAuanr ile 220s UNS 2Onnees 270 ifs Wee | Argelander 1853 
( 


207. Though Goldschmidt in 1861 from his own observations announced this as a 
variable, it is so marked in the XX‘ Berlin Star Chart (by Hencke) published 
previously. 

208. The increase occupies 14; the decrease 314. 

210,. There is a 9} mag. star nf. 

211. Chandler calls this V Capricorni. 

213. A red star. 

214. There is a gt? mag. star np. 

216. An intensely red star. Winnecke finds that the max. follows the min. by 
about 240%, 

217. This is Schmidt’s Vova discovered on Noy. 24, 1876 shining as a 3™ mag, 
star. For further particulars see Chap. III. (ante). It has now disappeared. 

218. This is Sir W. Herschel’s well-known “Garnet star.” Period very uncertain ; 
at any rate much less than “5 or 6 years” as sometimes stated: perhaps 14 months 
is not far from the truth, 

220, This star seems to remain a long time at the 11th mag., especially when 
approaching a max. 

222. The period otherwise expressed is 5¢ 8" 48m, The interval from max. to min. 
is 31 19", but from min, to max. only 1414". The fluctuation of light seems to receive 
a check from 16" to 24” after max. 
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No. Star. | R.A. 1890. | Decl. 1890. Period. NSE Discoverer. 
‘ ely. Asa, Ish ° ’ Days. From to 
226|8 Pegasi... ...|22 58 25| +27 29-0 | 4o+,irreg.| 2 23 | Schmidt 1847 
227| R Pegasi 23 I Vl O) 57-0 gay eo) 2135 < || Hind 1848 
228|S Pegasi... ...)23 14 59| + 8 19-1 318 7 13< | Marth 1864 ? 
229 | R Aquarii 23 38 8| —15 53:8 388 52 11? | Harding 1StI 
230 | 19 Piscium 23 40 46| + 2 52-6 165 + 432 64 Espin 1884 
231 | R Phenicis 23 50 45 | —50 24-1 | ane | 83 11< | Gould 1885 
232 | T Ceti 23 52 16] — 9 34-4 273? | 92 14? |C.H.F.Peters 1879 
233 | R Cassiopeie ...) 23 52 49 | +50 46-4 429 43 13< | Pogson 1853 
234 | U Cassiopeie ...| 23 55 39| +59 44:5 | & 9 | Birmingham 1877 
| | 
| | 
| 
1o4a| — Hydre ...| 13 42 49 | +1 year | 7 8 | Sawyer 1889 
| | 


—27 49-2 | 


226. The period is indeterminate ; Schmidt said sometimes 364 
Argelander suggested 414, but Schdnfeld considers it altogether irregular between the 
limits of 304 and 504. 

227. It does not seem possible to reconcile the recent with the earlier observations 
as regards the period. 

229. Some uncertainty in the period may perhaps be explained by the supposition 
A red star. 


that the star has a secondary as well as a primary max. 


230. A deep orange star. 


232. Chandler calls this V Ceti. 
233. At times a very red star. 
There is an 11% mag. star closely np. 


diminishing. 


104 a. Colour ‘quite red.” 


; sometimes 43% 


Schinfeld considers that the period is certainly 
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PART II.—STARS PROBABLY VARIABLE, 


No attempt has been made to render this list exhaustive, for 
the simple reason that there are hundreds of stars believed with 
more or less probability to be subject to fluctuations of light. 


The last edition of this work contained but 35 stars ranked as 
suspected variables. I have however increased that number 
considerably in the present edition by the aid of the valuable 
catalogues compiled by Mr. J. E. Gore. But as Mr. Gore's first 
list comprises 773 objects, it is evident that I have passed over a 
very great many. In making the present selection I have been 
guided in the main by the following considerations :— 

(1) That the star should be one usually visible to the naked eye. 

(2) That the suspicion of variability should depend on the 
observations of at least 2 observers of known experience. 

Besides the 2 foregoing conditions, a slight preference has 
been shown to stars which are (a) situate in the Northern 
hemisphere, or (4) which are red or orange in colour. 

From these explanations the reader will have no great 
difficulty in understanding that the list as here framed is in- 
tended to suggest to amateur astronomers a branch of research 
in which they can render useful service to science, and the fact 
that such a large proportion of the stars here given belong to the 
Southern hemisphere is significant of the amount of work re- 
maining to be done there. For practical hints on the conduct 
of variable star observations, see vol. ii. p. 283 (ante). 

The magnitudes given in the 5 column, and the resulting 
range, are only to be deemed approximate. 


» These are referred to at p. 271 ante. more or less conclusive, to be variable 
And some particulars of about 350 stars stars, will be found in Annals of Harvard 
contained in the Harvard Photometry College Observatory, vol. xiv. Part II. 
which may be regarded, on evidence  p. 431. 
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Probable 
changes of 
Magnitude. 


Authority ; Remarks. 


vy Pegasi ... 

— Ceti 

Arg.+ 81°18Ceph. 
2598 Lal. Ceti... 


112 Piscium 


61 Ceti 


v Fornacis Ss 
937 Lac. Horo-| 

logii J 
z HKridani... 


7172 Lal. Tauri 


y Eridani... 
| 48 Tauri ... 
UW Tauri 77. 
54 Kridani 


m Orionis... 


5 Orionis ... 

R Eridani.,,. 

S (64) Eridani... 

1¢ Birm. ae, 
Leporis 

31 Orionis 


— Tauri .,. 

T (bis) Orionis... 
10527 Lal.Orionis 
2145 Lac. Pictoris 
11884Lal.Orionis 


12104Lal.Orionis 

2470 Lac. Canis 
Majoris 

o Canis Majoris 

27 Canis Majoris 


2761 Lac, Puppis 


W: B. (2) VII. 
{ 669 Monoc. 


I 
22) 3 
7 10 
1 
through 4 a 
mag: 


2 


or 0 R 
<y NK $ko Nis 


St 


b 


Schwab. Period 2744? 
Borrelly. 

Pickering ; Knott. 
Gould. 

Schmidt. 


Sir W. Herschel. 
Gould. 
Gould. “Strikingly red.” 


Houzeau, 1875. 
Gould. 


Secchi. 

Schmidt. 

Baxendell. A double, 3”. 
Gould. 

Gould. Period 543" (Gage). 


Gould. Red star. 
Gould. 
Gould, 


Burton. Very red star. 
Gould. Very red. 


Schmidt. 

Thome (Gould). 

Falb and Gould. spc Orionis. 
Tebbutt. A close double, 24”. 
Gould. 


Gould. 
Gould. 


Gould. Very red star. 


Gore. 
Gould; Stone. 


Olbers, 1824. 
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No. Star. R.A, 1890. | Decl. 
heen 8, ° 
, |§14970Lal.Canis . 

3? | Minoris i 7-35 48) + 3 
33 |R Puppis... ...) 7 36 36) —31 
34 | T Puppis ... 7 44 23| —40 
35 | 22P.VIII.Puppis; 8 7 42) —42 
36 | B Volantis 8 24 32| —65 
37 | 3344 Lac. Argtis| 8 24 50 | = AG 

R Pyxidis Nau- 
38 1 ie \ 8 48 20| —36 

Arg. + 11°: 195 

39 { Cane get Beat ante 
40 | «PyxidisNautice} 3 13) —25 

| 
AI | 26P.1X.Velorum] 9 9 6) —38 
42 | N Velorum 9 27 53| —56 
43 | R Velorum Io 2 o| —5I 
44 | q Carine ... 10 13 24] —60 
45 |r Velorum TO 73 Oi Al 
46 | I Carine ... TOM22) 02) (073 
47 | @ Carine ... 10 32 13] —58 
48 | 4422 Lac. Carine] 10 37 5] —59 
49 \256P. X. Crateris) 11 3 25 | —27 
50 | 7 Crateris... II 50 24] —16 
51 |b (7) Virginis ...) 11 54 18| + 4 
52 | 5013 Lac. Hydre|12 o 27 | —35 
53 | € Corvi 12 4 27| —22 
54 |5 Urse Majoris |12 9 58) +57 
55 | y Corvi 12 10 g|—16 

| 

| | 
56 |» Virginis I2 14 16] — 0 
57 277Birm. Virginis 12 19 37 | + I 
Re OCA San aoell nee eH IT —15 
23793 Lal. Can.|| .| 6 
59 Venaticorum{|1? 39 57) +4 
69 | 63 Virginis 13,17 Si) —17 
61 183 Urse Majoris| 13 36 33 | +55 
62 |g (2) Centauri... 13 43 4| —33 


Probable 
changes of 
Magnitude. 


6 i 
65 72 
6; 74 
x 53 
° oF 
4 5 
6 8 
63 72 
77 ~~ 8-6 
4 5 
6 7 
35 4S 
CE: 
4 5 
5 6 
4 5 
5z 63 
5 7 
5 6 
42 63 
4 6 
6 64 
3) + 
254 
233 
3 4 
6} 8} 
az 33 
4; 6 
5 6 
+ 5 


aN 
dim 
or 


| Book XIV. 


Authority : Remarks. 


Gould. Period several years } 
Gould. 
Gould. 

Gould. 


Gould. 
Gould. 
Gould. 


| Baxendell. 
Gould. 


Orange star. 


Gould. 
Gould. Period 432? Colour 
var. } 


Thome. 
Gould. 
Gould. 


Red star. 


Red star. 


Gould. 
Gould. 
Thome. 
Gilliss. 


Houzeau, 1875. 


Short period ? 


| Flammarion ? 
Gould. 

| Gould. 

| Pigott. 

| Gould. 4 


| Gould. 
| Birmingham and Espin. 


| Gould, 

| pe Espin. Orange 
star. 

Gould. 


| Birmingham. 


| Gould. 


Orange star. 


Cuav. XI] A Catalogue of suspected Variable Stars, 289 


Probable 
changes of 


Magnitude, 


Authority : Remarks, 


7 Urse Majoris 


v Bootis 
@ Apodis . 


26325 Lal. Bodtis 
6077 Lac. Apodis 
BUrse Minoris 
T Triang. Aust. 
6320 Lac. Lupi 


6439 Lupi 
7* Serpentis 
28607 Lal. Libre 


6514 Lac. Lupi 
6578 Lac. Tri- 
| anguli Aust. 


379 Birm. Ophi- 
uchi J 

ESS couplers eee 

(ere OXCViL. 
Scorpii 

391 Birm. Ophi- 
uchi 

7057 Lac. Are 


30 Ophiuchi 

p Draconis 

« Apodis 

e (69) Hereulis 

{418 Birm. Ser- 
pentis if 


z (88) Herculis 
420 Birm.Ophi-| 

{ uchi f 
y Sagittarii 
7681 Lac.Sagit- 

| tarii 

29 Sagittarii 
35011 Lal. Aquile 

js122 Yarnall 

| Sagitt. 

B Cygni 


p Aquile ... 


e Draconis 


VOM wi. 


cS) 
fe} 


AX 
aN 
Nie 


OV SF) at) Ou Cy on 

IR Pw FR NI bie 

Nn On N a tie le ie ELS) SN wT nN 
Wi DN) +h Ni Nie Bho tH Nie 


CRU =F ON CON 


HN Oo a “I oO 
Clad Re Fo dN) 
SS 


“Tot or fk MN 
OQ 


ie) 


or 
NIB NR 


~r 


nN wo 


Espin, &c. 
Schmidt. Reddish star. 
Gould. Red star. 


Birmingham. 


Gould. Red star. 

Ps J. Herschel; Espin, 
Period 103? 

Gould. Period 14, 


Taylor ; Gould. 


Gould. 

Birmingham. Red star. 
Weiss, 1879. 

Gould. 

Gould. 


Birmingham. Red star. 
C. H. F. Peters, 1880. 
Gould. 


Birmingham. 
Gould. 


Gould. Orange star. 
8. J. Johnson, 
Gould. 

H. T. Vivian, 1870. Period 
{ 214% 
Birmingham. 

Peirce. 

Birmingham. 

Gould. Period long ? 
Gould. 

Gould. 


Schmidt; Espin. Red star. 
Gould. 
Klein. Years? 


Gould. 
Double: dist. 2-8”. B also 


| var. 
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Probable 
changes of 
Magnitude. 


[Boox XIV. 


Authority: Remarks. 


PUOOe ann. fey 
Arg. + 35°,4002] 
Cygni i 
541 B. Cygni ... 
38839 Lal.Capric. 
558 Birm. Delph. 
fArg. + 39°,4208| 
| _Cygni J 
p Pavonis ,,, 


v Pavonis 
RR Cygni 
13 Delphini 


14 Delphini 

63 Cygni ... 
8721 Lac. Pavonis 
8768 Lac. Indi 
¥ Indi 


B Cephei ... 

e Pegasi : 
596Birm.A quarii 
U Aquarii a 
ee Lac. peal 

Aust. 

39 Aquarii 

¢ Piscis Aust. ... 
 Pegasi ... 


« Cephei 


Lacerte { 


303 B Aquarii... 


22743 O. Arg. 
Aquar. 
8 Andromede ,,. 


> Aquarii 


« Andromede .,,. 


3 Ceti 


{7995 B. ARG) e 


NI NR IR NIA 


yy Tex fe est Sy 


un 


oN 
RR BIR RR 


oO wm 
Oy SS CY (Cy a 


nN 
bo Ww 
Nie Fin 


ba i 
re NI DIR DIR 


Lal 
ase 


ND 


e 
FIR IR NR 


Espin, 1886? Red star. 
Espin, 1886. Red star. 
Espin, 1887. Red star. 
Secchi. ‘‘ Ruby” star. 


Birmingham. Orange star. 


Espin, 1885. Red star. 
Gould. 

Gould. 

Espin, 1888. 


Schmidt. Period short. 


Schmidt. 
Kspin, 1882. 
Gould. 
Gould. 
Gould. 


Double star, 


Period 383%? 
dist. 137. 


Schwab. Period 2534? 


Birmingham. Period, years ? 


Peters, 1881. 
Gould. Reddish star. 


Gould. 

Schmidt. 
Christie. 
Schmidt. 


Pierce. 


Period long. 


Period 369%? 


Schmidt. 
Schulhof. 
Gore, 1876. Red star. 
Schonfeld. 


Gore. 


Period long ? 


Gould. 
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CHAPTER XII. 


A CATALOGUE OF “RED” STARSa, 


4 E following Catalogue is the outcome of many hundreds of 

observations, extending over (more particularly) a period 
of about 20 years (1870-89). Between 1870 and 1881 the 
telescope employed was a 4-inch Refractor by Cooke, but the 
observations made since 1884 were made with a 6-inch Refractor 
by Grubb, almost always charged with an eye-piece of very low 
power, having a field of 11°. 

The existing Catalogues of red stars from which contributions 
have been levied are the following: but I have not limited 
myself to these, having considered the claims of all stars termed 
“red” wheresoever mentioned :— 


1804. LALANDE, J. Dn, Tables des Etoiles Rouges. 
(Connaissances des Temps, An. xv. p. 378.) 
1822. Dx Zacu, Baron, Etoiles Rouges. 
(Corresp. Ast., vol. vii. p. 298.) 
1847. HERSCHEL, Sir J., Ruby-coloured, or very Intense Red Stars. 
(Cape Observations, p. 448.) 
1866. ScHsELLERUP, H. C., Catalog der rothen, isolirten Sterne. 
(Ast. Nach., vol. Ixvii. No. 1591, June 18, 1866; Addenda, vol. Ixviii. 
No. 1613, October 30, 1866. 
1872. Scumip?, J. F. J., Verzeichniss rothgelber Sterne. 
(Ast. Nach., vol. 1xxx. No. 1902, September 5, 1872.) 
1874. SCHJELLERUP, H. C., Zweiter Catalog der rothen, isolirten Sterne. 
(Vierteljahrsschrift der Astronomischen Gesellschaft, vol. ix.) 
1876. Burnuam, 8S. W., Catalogue of Red Double Stars. 
(Month. Not., vol. xxxvi. p. 331, 1876.) 
1877. BirminauaM, J., Observations and Catalogue of Red Stars. 
(Trans. Roy. Irish Acad., vol. xxvi. p. 249, 1877.) 
1877. Frarnuxzy, Des Ltoiles colorées. 
(Ast. Nach., vol. lxxxix. No. 2121, March 27, 1877.) 


a Revised and condensed from a catalogue published in Month. Not., vol. xlvii. 
p. 348, April 1887. 
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1879. LInDEMANN, E., Verzeichniss von 42 neuen rothen Sternen. 
(Bulletin de V Acad. de St.-Pétersbourg, vol. xv. p. 155-) 
1882, Dreyer, J. L. E., Mean places of 321 Red Stars. 
(Dunsink Observations, Part IV. p. 35.) 
1882. LinpEmMANN, E., Zweites Verzeichniss neuer rother Sternen. 
(Bulletin de V Acad. de St.-Pétersbourg, vol. xxviii. p. 278.) 
1885. Esprin, Rev. T. E., Some New Red Stars. 
(Journal of Liverpool Ast. Soc., vol. iii. p. 82, March 1885.) 
1886. Esrin, Rev. T. E., Some New Red and Orange-red Stirs. 
(Month. Not. R.A.S., vol. xlvi. p. 293, March 1886.) 


This Catalogue makes no pretension to being exhaustive ; it 
must not be regarded as more than it professes to be, namely, 
a working list of the best of the red stars, almost always ex- 
cluding known variables, many of which are notoriously red in 
colour. My reason for excluding known variables was this: 
their inclusion would have been a trap to observers using this 
list for the purpose for which alone it is designed, namely, to 
facilitate the study of any red stars which are always within 
reach of their instruments (regard being had to the season of the 
year and the latitude of the place of observation). 

And in another sense this Catalogue is not exhaustive ; it only 
includes stars of decided colour and not less than 8} magnitude. 
It may be that my eyes are not so sensitive to red hues as many 
other eyes are, but I certainly have often considered that many 
of my predecessors in the observation of red stars have greatly 
exaggerated the colours they have ascribed to particular objects. 
Taking the so-called “red” stars all round, my opinion is that 
a more generally accurate generic term for them would be 
“orange” stars, and that very few indeed rise to real “red,” and 
that less than a dozen can be truly termed “carmine” or “ruby.” 
These remarks seem requisite by way of caution in order to 
guard inexperienced observer from being disappointed when 
they come to examine for themselves stars described by Sir W. 
Herschel, Sir J. Herschel, Schmidt, and others, as “red” or 
“very red.” There can be no doubt that these observers saw 
many stars to possess a redder tinge than they have since been 
found to exhibit. This may have been in the case of the 
Herschels some effect of their metallic mirrors, or of their eye- 


Cuap. XII] A Catalogue of “Red” Stars. 293 


sight, or may have been due to both causes combined; and, 
speaking generally, it may be said that the vast majority of the 
stars here catalogued are “orange ” more than anything else. I 
would for this purpose define as “orange” the colour exhibited 
by the gilding inside articles of silver plate newly gilt. 

A few, and only a few, explanations are requisite as to the 
principles on which the Catalogue has been constructed. In 
column 1!, one asterisk indicates objects of particular interest ; 
2 or 3 asterisks, objects of special and remarkable interest. 
Column 2 gives the progressive numbers, if any, from Birming- 
ham’s catalogue. The places in columns 4 and 5 have been 
taken from the best authorities available, brought up to 1890. 
I have freely consulted the Catalogues of Stone and Yarnall, and 
the Armagh Catalogue, and the two Radcliffe Catalogues, besides 
Birmingham's and the Dunsink Catalogue of 1882. The places 
of such of the stars as are to be found in the Nautical Almanac for 
1890, or the American Kphemeris for 1889, are taken from those 
works respectively. Espin’s places are as given by him, but 
brought up from 1885 to 1890. As, however, he only quotes the 
Durchmusterung to the nearest minute of Right Ascension and 
Declination, my 1890 places of his stars will be less exact than 
in the case of all the other stars. The magnitudes in column 6 
are in all cases from Pickering’s Harvard Photometry, where the 
star was to be found in that important and interesting record ; 
one of the most valuable contributions to practical astronomy 
that has appeared for many years. The magnitudes of many of 
the remaining stars have been determined by Mr. C. G. Brodie 
by Dawes’s method. In the column headed “ Colour; Remarks” 
the information given within inverted commas has been generally 
taken from published sources, although the authority is not in 
all cases mentioned. All other details not in inverted commas 
reproduce the results of my own original work. The stars 
originally examined by myself amounted to 589, out of a total 
of 719, being virtually nearly all those visible in England ; and it 
is out of those 719 (with perhaps half a dozen added) that I have 
chosen the 500 stars which make up this working List. 
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It would not be difficult to offer many interesting and sug- 
gestive reflections as the result of a prolonged study of the red 
stars; but one would soon be apt to drift away into speculations, 
which, however attractive to some minds, would not only be mere 
speculations, but would relate to matters quite beyond the 
domain of astronomy proper. I will therefore here only record 
the well-known facts that many of the stars certainly variable 
are red, and that many of the red stars have, since they were 
first noted as such, been found to be variable. The instances 
that could be cited in support of these statements are very 
numerous, and it is quite impossible for the coincidence between 
the redness of the colour and the variability of the light of several 
hundred stars to be accidental. What it means I do not presume 
to suggest. Amongst observers who have paid much attention 
to the colours of stars a foremost place must be given to the late 
Mr. J. Birmingham, of Tuam, whose labours in the matter of red 
stars added much to our knowledge of stellar colours. It was 
he who remarked that “a space of the heavens, including the 
Milky Way, between Aquila, Lyra, and Cygnus, seems so pecu- 
liarly favoured by red and orange stars that it might not inaptly 
be called “the red region,” or “the red region of Cygnus ;” and, 
although the chances of finding a star of any stated colour must, 
of course, be greater among the countless multitudes of the Milky 
Way than elsewhere, still its other portions visible in this latitude 
show no such special richness in red stars. 

One other remark of Birmingham’s will be useful in this place: 
“The red stars seem as liable to change of tint as to change 
of magnitude ; and, although modifications of colour may have 
been remarked without any striking change of size, still I have 
observed that as a red variable increases it grows paler, and that 
it reddens deeper towards the minimum. Schmidt has made the 
same observation, and it well accords with the fact that all the 
very red stars are telescopic, and none of them visible to the 
naked eye. This is noteworthy, and seems difficult of explana- 
tion; but the cause, as I would suggest, may be found in the 
quality of light received from the object. As we do not see the 
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stars by their discs, but by the amount of their light, according 
to apparent magnitude, it seems evident that the very red stars, 
shining with only a part of the components of white light, must 
appear less bright than the white stars, and seem therefore 
generally small. According to this view, it might be assumed 
that the few naked-eye reddish stars would appear larger if 
white; so that Aldebaran, Betelgeuse, &c., if of that colour, might 
be rivals of Sirius. The redness of a star has given rise to the 
singular conceit that it shows a cooling down, or, as we might 
say,an approach to a final snufting out of the luminary; but one 
might think that the fact of periodic variation of tint in many of 
the red stars ought to go far in disproving this proposition.” 

The reason why stars below the 9 magnitude are not in- 
cluded is that, where one is dealing with a star which is near 
the minimum visibile of a telescope, estimations of colour are apt 
to become very imaginary in many cases. I say this without any 
desire to impute bad faith to an observer who might talk about 
“ magnitude 13, colour red;” but the chromatic notions of such 
a person must be received with a certain amount of distrust. I 
do not believe that it is, as a rule, possible to assign colour to 
stars of the 12 or lesser magnitudes, except a very large tele- 
scope indeed happens to be employed in viewing them. 

The question has often been discussed as to how far flat 
surface diagrams of colour are of any use as standards of com- 
parison for coloured stars. On the whole it may be said that 
their usefulness is doubtful. I have often thought of trying 
whether a series of transparent discs of coloured glass, arranged 
in gradations of colour, and mounted in a frame suftticiently 
portable to be held in the hand by the observer whilst his eye 
is looking through the telescope, might not be used for com- 
parisons of star colours. Probably the chief difficulty would be 
the obtaining of a sufficiently pure white light wherewith to 
illuminate the discs. If this were got over by the use of elec- 
tricity or otherwise, such an apparatus might be effective and 
trustworthy, whilst it need not be very expensive nor very 


cumbersome. 


296 The Starry Heavens. [Boox XIV. 
Number. 
Dun Star. Ses ite Mag. Colour ; Remarks, 
G. F.C.) Birm. | sink, oS oF 
Schj. 
hy on, 9s: ° , | 
it 3 peti, 0° 13 49|— 9 26-0| 33 | Pale orange. 
9) 4 3 |—Andromede |o 14 5/+44 5:9| 8 | Fine fiery red. 
3 — Cassiopeiz 0 29 9g/+67 19-2} 6} | Pale red. 
4 ia. — Cassiopeize © 31 21/+67 2-2} 74/| Reddish. 
an 8 5 Andromedee © 33 26/+30 15-6} 31 | Orange. 
6 — Cassiopeize 44 25|+61 10-8] 6}| Fiery orange. 
7 — Cassiopeize o 46 18/+69 21-9] 73 | Orange. 
ish |) at ... | 8 Andromede I 3 34|+35 2-2] 22 | Red. 
Daeo) eenS 7 | — Piscium Ito 4|+25 11-2] 7 | Fiery red. 
10| 23 | 10a |—Cassiopeie |1 20 3/+65 30-4] 7 | Pale red. 
it 24 R Sculptoris I 21°55|—33 7-3] 6 | “ Orange red” (J. Her- 
schel). ‘‘ Brilliant scarlet” 
(Gould). 
HN oe 36 Espin Persei |1 26 1|+57 49-7] 6 | Orange. 
13} 28 a Eridani 1 33 36|—57 47-7| 1 | “ Red.” 
RATAN 2G y Piscium 1 35 42/+ 4 55:8| 5 | Orange. 
HIE | oy 14 | — Cassiopeize I 47 44|+69 39-8) 8 | Fiery red. 
16 — Ceti TSA ROulit- 1 OmtO 27/0 Reddish. 
eK | 34 y Andromede 157 8|+41 48.1| 21 | Orange witha blue com- 
panion at 10” distance, 
SEMItSt | Ns a Arietis 2 0 58|+22 56-5 | 2 | Orange. 
19] 37 60 Andromede |2 6 19/+43 42-9] 5 | Orange. 
20} 40 19 o Ceti 213 47|— 3 28-7 Var.| Fiery red when ap- 
proaching max. 
21) AI 20 | — Persei 2 14 15|+56 38.2| 9 | Fiery red; about mid- 
way between the clusters 
33 and 34 HM VI. Inagrand 
| field, 
22 |65 Andromede |2 18 17|+49 46-7| 5 | Good orange. 
Oe 7s Arg. + 65°: 280|2 28 37|+65 15-9) 6 | Deep orange. 
Cassiopeize 
24 15 Trianguli 229 6|+34 12-5 |Var| Reddish orange. Blue 
Pane star near, 
25| 46 22 |—Andromede | 2 30 26/+56 35-6| 8 | Pale red. 
26| 47 23 | 855 Weisse Tri-|2 37 24|+31 54-2] 73|Red; mneb. h 257 p 
anguli (D’ Arrest). ‘‘Pale orange” 
2 (Dunsink), 
27 | 49 n Persei 2 42 40/+55 26.3] 4 | Orange. 
28) 51 — Cassiopeiz 2 47 19|+63 53-0| 63) Deep orange. 
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Colour ; Remarks. 


52 
57 
59 


58 
60 


a Ceti 
— Persei 


TOMAS BeeeA. C- 
« Horologii 


6048 Lal. Eridani 


WerBar lily 152 
Eridani 


o Tauri 

Arg. + 54°: 685 
Camelopardi 

go Persei 

Arg. + 79°: TIO 
Camelopardi 

— Camelopardi 

6921 Lal.Eridani 


121 P. III. -Ca- 
melopardi 


mw Eridani 
Arg. + 24°: 570 
Tauri 


1204 B. A.C. Ca- 


melopardi 

y Hydree 

7272 Lal. Eri- 
dani 

y' Eridani 

Arg. + 61°: 667 
Camelopardi 

y Reticuli 

Arg. + 32°: 743 
Persei 

13 42e DAR. 
Tauri 

Arg. + 34°: 874 
Persei 

45 Eridani 


Decided orange. 
“ Orange red” (Robinson). 


Pale red; 2 small red 
stars in the fleld sf 


“ Red.” 


Reddish ; p ¢ Erid. 18s, 
and 4’ to the N, 


Reddish orange. 


Orange. ‘‘Red” (Uran. 
Arg.). 


Pale Red, 


Pale orange; contrasts 
well with white stars near. 


Red. 


Pale crimson. ‘‘? Var.” 


Reddish. Evidently 
Var. 7-8 (G.F.C.). 


Deep Orange. Mag. 
4°75 (Uran. Oxon.). 


Reddish orange. 


Reddish orange. 


| Pale orange. 


'“ Deep yellow” (Wil- 


liams). 

Reddish orange; alarger 
star of the same colour p 
a little s, 

Reddish orange. ‘‘ Red- 
dish” (Robinson). 

Decided Red. 


“Deep yellow” (Wil- 


liams). 
Fiery orange. 


Fiery orange. 


| Red. 


Deep orange. ‘‘ Red” 
(Uran. Arg.). 
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Colour ; Remarks. 


8623 Lal. Eri- 
dani 


47 Eridani 


Webs LY. 585 
Eridani 


a Tauri 

— Aurige 

1457 B.A.C. Ca- 
melopardi. 

— Aurige 

o' Orionis 

5 Orionis 

236 P. IV. Ori- 
onis 

6 Aurige 

3 Espin Aurigee 

R Leporis 


¢ Aurigze 


276 P. LV. Ori- 
onis 


899 H.P. Orionis 


e Leporis 
— Leporis 


Arg. — 0°: 890 
Orionis 


5 Espin Aurige 


Arg. + 40°: 1245 
Aurigee 


50 Espin Aurige 


Wen Vie O0 
Aurigze 


53 Espin Orionis 


52 Espin Orionis | 


lon 


so 
RNR NR 


Reddish. 


Reddish orange. 


Fiery red. <“Redua 
(Uran, Arg.). 


Deep reddish orange. 


Pale crimson ; a larger 
orange star p. 


Fiery red. 


Unmistakably crimson. 


Reddish orange. 


Deep orange. ‘ Pro- 
bably var.” 


Deep golden yellow. 


“Orange red” (Brodie). 
Red. 
Fiery red. 


.| Decided crimson, 


Fine deep orange. 
“Slightly orange” (Uran. 
Oxon.). 


Pale orange. ‘? Var.” 


Intense fiery red. 


Reddish orange. 
Soe aT 


Deep red. 
Pale orange. 


Reddish orange. 
Red. 


Fiery red. 


Orange. ‘“‘ Slightly red ” 
(Uran. Oxon.). 


Reddish orange. 


Almost pale ruby. 
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Number. 


Birm. 


A Catalogue 


— Aurigee 


6 Espin Aurige 


S Orionis 


31 Orionis 


11g Tauri 


7 Espin Aurigze 

54 Espin Aurigz 

156 EspinOrionis 

10483 Lal. Ori- 
onis 

g? Orionis 

— Orionis 

124 Tauri 

B Doradis 

157 Espin Au- 

* rigee 


Arg. + 31°: 1058 
Aurige 


51 (b) Orionis 


— Tauri 


55 Espin Aurigze 


— Aurigze 


— Geminorum 
— Pictoris 
57 Espin Aurigee 


11061 Lal. Ori- 
onis 


56 Orionis 


a Orionis 
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Colour ; Remarks. 


~T) IGN = 
Re DIR OH Ol 


w 


-| Reddish. 


Good orange. In cl. 39 
id VIL. 


Orange. 
In centre of 


small] equilat, triangle of 3 
stars. 


Vier.” 


** Good 


Deep orange. 


Pale red. 
orange” (Brodie). 


Reddish. 
Reddish orange; blue 


star 6} mag. near. 


Very red, 
Fiery red. 


Orange. 
Reddish orange. 
Quadruple star ; A red. 


“ Reddish 
(Williams). 


yellow” 
Fiery red. 
Fiery red. 


Orange. “ Slightly 
red” (Uran. Oxon.). 


“Full red” (Dunsink). 


Reddish orange. 


Good red. 


Good red. “Deep orange 
red” (Brodie). ‘*? Var.” 


“ Vivid red” (J. Her- 
schel). 


Fiery red. Near neb. 
37 M. 
Deep orange. “Red” 


(Uran. Arg.). 


Reddish orange. ‘‘ Red” 
(Uran. Arg.). 


Reddish orange. 
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} 
Gore’s Nova Ori- 
onis 


5 Aurigee 
| Aurigze 
| 
13 Espin Aurigze 


| 11684 Lal.Gemi- 
norum 


14 Espin Aurigze 


Arg. + 21°: 1146 
Geminorum 


Arg. + 22°; 1220 
Geminorum 


| 15 Espin Aurigee 
Arg. + 39°: 1576 
| Aurigze 

16 Espin A urige 
18 Espin Aurigze 


minorum 


1183 H.P. Canis 
Majoris 


onis 


= 895 


12169 Lal. Canis 
Majoris 


| # Geminorum 


5 Lyncis 
3, Canis Majoris 


— Geminorum 


62 Espin Aurige | 


2029 B.A.C. Ge- | 


12104 Lal. Ori- | 


160 Espin Au- | 


rigee 


| Fiery red. “Very red” 


(Robinson). 
Pale orange. 


Reddish orange. “ Pale 
orange” (Brodie). 


Reddish orange. 


| Good red. 


Reddish. 
Pale red. 


Red. 


Reddish orange. 


Pale red. ‘? Var.” 


| Reddisk: 


Deep red. 
Very red. 


Pale orange. ‘‘Mag- 
nificent spectrum.” 


Red. 


Deep orange. ‘‘? Var.” 
“Yellowish red” (Wick- 
ham). 


Fairly red. 


“Red and _~ probably 
var,” (Espin). 


Fiery red. “Red” 


(Robinson 
Reddish orange. 


Fiery red. In a striking 
group. : 

“Rich orange yellow” 
(Tupman), 

Full deep orange. 
“Var.” “Yellowish” 
(Brodie). 
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Number. 


Colour ; Remarks. 
G.F.C.| Birm. 


126] 145 vs | — Canis Majoris | 6 ; Pale crimsom. ‘ In- 


£2359 Lal. Mo- 
nocerotis 


12524 Lal. Canis 
Majoris 

12545 Lal. Mo- 
nocerotis 


20 Espin Mono- 
cerotis 


2139 B.A.C. Au- 


rige 


| 21 Espin Aurigze 


2196 B,A.C.Pup- 
pis 
22 Espin Aurige 


12907 Lal. Mo- 


nocerotis 


23 Espin Gemi- 


norum 

— Canis Majoris 

13100 Lal. Mo- 
cerotis 

Arg. +61°: 915 
Lyncis 

51 Cephei (Hev.) 

6 Canis Majoris 

o' Canis Majoris 


p Canis Majoris 


Arg. —8°: 1650 
Monocerotis 


2289 B, A.C. 
Puppis 


1245 Groom. 
Camelopardi 


| v? Canis Majoris | 6 


nap p wm 
+H +4 AiR 


“I 


tense ruby” (J. Herschel). 
© Orange red” (Brodie). 


Deep orange. 
Orange. 


Reddish orange. “Red” 
(Uran, Arg.). 


Orange. Position ap- 
proximate. 


Deep fiery red. 


Reddish orange. 
Orange. “‘ Red’’(Robin- 


son). 


“De color  rojizo” 
(Moesta). 


Double: A. 8, pale 
orange; B ro,blue ; dist.30”. 
Orange. 

Fiery orange. 

Pale red; near centre 


of cl. 4x M. 
Reddish orange, 


Red, 


Full orange. 
Reddish orange. 
Deep orange. 
Fiery red. 


Orange red. 


“De color  rojizo” 
(Moesta). 


Pale red. Another star 
of same colour, mag. and 
decl. in the field. 
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Dun- Star. Lest 4 Mag. 
G. F.C.} Birm. | sink, 
Schij. 
h. mm. 8. ° , 
148 13627Lal.Mono-|6 56 32|/— 5 33:7] 52 
cerotis 
149 — Monocerotis 56 45|— 5 33:0| 7 
150| 162 22 Canis Majoris|6 57 20;/—27 46-6] 3% 
I51| 163 86 |— Monocerotis |6 57 29/— 8 17-7| 8 
SETR2 I TOs 88 |— Monocerotis 1 36|/— 7 23:3] 8 
*T53| 167 88b | R Canis Minoris 2 40|+10 11-9 |7-10 
*154| 166 89 | —Canis Majoris 2 55|—I11I 45-6] 7% 
Eee ees . | 2337 B.A.C. 17 3 43|+13 44-3] 63 
—Geminorum 
156| 168 88a | Camelopardi 7 7 56|+82 37-3] 52 
157| 170 gi | 14038 Lal.Gemi-|7 8 59|+22 9-4] 7 
norum 
158 L? Puppis 7 10 10|—44 27-7| « 
169 65 Espin Canis|}7 12 0/—23 7-0} 64 
. Majoris 
160 14184 Lal. Mo-|7 12 9|— 6 28-7} 63 
nocertis 
161} 171 a Puppis 7 13 15|—30 54.0] 3 
162 66 Aurigze 16 31|+40 53-1] 54 
163| 175 94 |— Canis Majoris 18 28)/—25 32-4] 7 
164 .. |7 Canis Majoris Ig 44/—29 5:3] 23 
165 171 Espin Lyncis|'7 20 10/+46 11-4] 8 
166 | 178 14599 Lal. Mo-|7 24 -4|/—10 5-9| 6 
nocerotis 
167) 179 o Argis 7 25 44/-43 49] 5 
*168 |14776 Lal. Pup-|7 28 44|—14 17-0] 5 
pis 
169| 181 v Geminorum 729 9|+27 87) 4} 
170 .. |25 Espin Lyncis|7 29 38/+40 15:8] 7 
Ae || Ty 1444 H.P.Gemi-| 7 34 20|/+23 17-3] 6 


norum 
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Colour ; Remarks. 


Good orange. ‘‘? Var.” 


Pale orange. 


Fiery red. ‘‘ Reddish”’ 
(Brodie). ‘‘? Var.” 

Red. In) cl somes 
“Reddish” (Brodie). 
Crimson, 

Reds “Var 
Decided red. A gt 
mag. np. 


Deep orange. 


Reddish orange. 


Orange, or pale red. 


“Red and var.” (Uran. 
Arg.). 

Wide pair. A 64, orange; 
B 7, blue. ‘A probably 
var.” (Espin). 


Reddish orange. 


‘Beautiful orange” 
(Gore). ‘‘ Very rich yellow” 
(Tupman). 

Orange. 

Red, 


Perhaps purplish. 
*?Purple’(Tupman). ‘Pale 
red” (Smyth), 


Fiery red. 
Reddishorange. “?Var.” 


“ Red” (Schmidt). 


Fiery red. Precedes a 
brilliant field, 


Orange. 
Reddish. The p star 


of acurious curve of 5 stars. 


Fiery red. 
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Birm, 


Colour ; Remarks. 


14952 Lal. Pup- 
pis 

26 Espin Canis 
Minoris 


y Monocerotis 


o Geminorum 


15018 Lal. Mo- 
nocerotis 


Arg. + 5°: 1759 
Canis Min. 


c Puppis 


28 Espin Lyncis 


176 Espin Canis 
Minoris 


€ Argis 


apevl 1B NO. 
Lyncis 


B Cancri 


16320 Lal. Hy-| 8 


dree 

2820) 1B AUC, 
Puppis 

e Argis 
Ate BUY 
Puppis 


17091 Lal. Hy- 
dre 


3449 Lac. Mali 


17576 Lal.Cancri 


60 Cancri 


17624 Lal, Hy- 
dree 


o Urse Majoris 


Pale red. 


Reddish orange. Posi- 
tion approximate. ? R.A. 
too great by 305 ; and Decl. 
too little by 5/. 


Orange. “ Reddish ”’ 
(Robinson). 


Pale orange; an 8th 
mag. red star sp 39°. 


Pale red. 
Pale red. 


“ Orange’’(J. Herschel). 
The chief star in neb, h 
3099+ 


Good red. 
Good red. ? Mag. 


| Good orange, 


Orange. 


Reddish orange. 
Very red. ‘‘ Vividly 
red” (Bellamy). 


“De color rojizo” 
(Moesta). 


“ Yellow; orange” 
(Tupman). 


Orange. “ Orange ” 
(Tupman). 


Red. 


“ Orange” (Gore). 
? Place. 


Pale crimson. ‘‘ Rich 
orange red” (Brodie). 

Reddish orange. “ Pro- 
bably var.” 

Pale red: a blue star 
with a companion follows. 


Deep orange. 


304 


Number, 


Dun- 
Birm. | sink, 
Sebj. 
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[ Boox GING 


Colour; Remarks, 


w Hydree 


3121 BEAR: 
Mali (« Pyxis) 


dA Argtis 


Arg. + 31°: 1946 | 


Cancri 


nm Cancri 
g Carinze 


a (40) Lyncis 


Arg. +0°; 2499 
Hydree 


18688 Lal. Hy- 
dre 


— Urse Majoris 


A Leonis 
N Velorum 


« Hydree 
e Leonis 


l Carinze 


R Leonis 


O-A. (2) 10163 
Hydre 


66 Espin Urse 
Majoris 

— Velorum 

29 Espin Leonis 

7 Leonis 


19580 Lal. Sex- 
tantis 


19620 Lal. Hy- 
dre 


Deep orange. ‘“ Red” 
(Uran. Arg.). 


Deep red. 


“Orange” (Tupman). 
“Blood red” (Pope). 


Fiery _ red. “« Pale 


orange” (Brodie), ‘‘? Var.” 


Pale orange. The p 


star of a curious group of 4. 


“Deep orange red” 
(Tupman). 


Reddish orange; asmall 
blue star, nf, 125. 


Reddish. 
Red. 


Orange. ?var. in colour. 
Decl. approximate. 


Reddish orange. 
“Slightly red” (Uran. 
Oxon.). 

“Very rich yellow” 
(Tupman). 

Orange. 

Pale orange. 


“ Yellow; orange” 
(Tupman). 


Pale crimson. ‘* Var.” 


Good red. ‘‘ Distinetly 
red” (Bellamy). 


Dark orange. =2412 
Rad. 

“ Scarlet” (J.Herschel). 
Reddish orange. 


Reddish orange. 
Reddish. 


Reddish. 
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Number. 
ene R.A. Decl. ae ve 
G@orc.| Bim. | sink, a 1890. ffger ge Oe  Ranaree 
Schj 
h. m. 38. , 7 
BUEN Ben ... | 19687 Lal. Sex-| 9 57 25|/— 5 5:0| 7 | Reddish. 
tantis 
218 | 233 .. {A (31) Leonis |10 2 4/+10 32-3} 43] Deep orange. 
219| 234 | 127 | 18 Sextantis Io 5 29/— 7 52-4| 52 | Reddish orange. 
“? Var.” 
220] 235 ... | 2874  Brisb. Io 7 5|—34 46-7] 7 | “Scarlet” (J. Her- 
Antlize schel). 
DPA nee ... | 30 Espin Ursee}10 10 50/+42 0o¢| 64) Fieryorange. “?Var.” 
Majoris 
Se eee ... | @ Carine 10 13 24|/—60 47-9] 4 |“ Orange red” (Tup- 
man). 
DEBS ean ... | V Velorum IO 15 29/—54 28-6] «5 | ‘Red’ (Tupman). 
224| 238 ... |# Urse Majoris |10 15 47/+42 4-2] 3 | Orange. 
225| 239 ... | @ Hydree 10 20 46|—16 16-5} 4 | Reddish orange. 
2 Oss sc ... | 8 Carine 10 23 50/—58 10-6] 41|“ Yellow; orange” 
(Tupman). 
DE ba Oe ... | 4367Lac.Carine | 10 28 28|—72 39-3] 51 | ‘‘ Deep orange” (Tup- 
“| man). 
228 | 240 BOSOM be AnC: 10 30 20|—38 59-9] 6} | ‘Orange; almost scar- 
Antlize let” (J. Herschel). 
229| 241 ... |” Carinze 10 31 22/—56 593] 53) ‘‘De color rojizo” 
(Moesta). ‘ Orange red” 
| (Tupman). 
**230| 242 132 | 3637 B.A.C. |10 32 7|—12 48-7) s1/ Fiery red. “Var. be- 
Hydree Z yond question” (Gould). 
PERE Sono “its t? Carine IO 34 34|/—58 36:6] 5 | ‘Deep orange red” 
(Tupman). 
BION Saige ... | — Urse Majoris| 10 37 26|+67 9-3| 6 | Good pale red. 
BOO dao .- | 4435 Lac.Carine | 10 38 25|—58 38-4] 6 |‘ Red” (Brisbane). 
234] 245 | 4446 Lac. Carine | 10 39 21|/—59 59:4| 6 |“ Red”  (Brishane). 
‘Deep orange red” (Tup- 
man), 
235 | 247 .. | Argis 10 40 47|—59 65] 6 eee! (Tupman). 
““ Jar,” 
ARS .. |p Argds 10 42 2/—48 50-3] 3 | “ Veryred”(Tupman), 


237| 248 136 | 20918 Lal. Hy-|10 46 16}—20 37-9| 7 |Palecrimson. “ Very 
drze red” (Robinson). “ Copper 
red. Most magnificent” 
(Dunsink). 


Ba Suh ere ... | % Carine 10 49 1|/—58 16-1] 43] “Bright orange red” 
(Tupman). 
PIEXO A Tare ... |— Leonis |10 50 O|+22 58-0] 47 | Orange. “ Reddish 


yellow” (F. Brodie). Pos. 
approx. 


NOV sae xX 
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Number. 


G. F.C. 


Birm, 


|v Urse Majoris | 


| 5 Crateris 


The Starry Heavens. 


[Boox XIV. 


Colour ; Remarks. 


31 Espin Leonis 
a Crateris 
R Crateris 


W Urse Majoris | 


a Carine 


e (87) Leonis 
A Draconis 


uv Leonis 


w Virginis 


22104 Lal. Cra- 
teris 

4899 Lac. Muscze 
Aops Vee IG, Wire 
ginis 

1845 Groom. | 
Ursee Minoris 


5032 Lac. Crucis | 


e Corvi 


e Muscze 


€ Crucis 


— Virginis 
71 Ursee Majoris 


Come Berenices 
— Virginis 


y Crucis 


4 Draconis 


| Reddish. 


} 

Orange. “Red” (Rob- 
| imson). 
| Red. ‘ Var.” In the 
| field with a Crateris. 


| Reddish. 


2|‘“Deep orange red” 


| (Tupman). 


| Deep golden yellow. 


L Reddish yellow. 


“Orange red” (Robin- 
son), 


| Orange. 

| Orange. 

| Reddish yellow. 

| Pale Orange. “Red” 
(Uran. Are.). 


hikeddiah: 


“Red” (Tupman). 
? Brighter than mag. 8. 
? another star near is 


203 P. 
Reddish, 


“ Red” (Stone). 


Reddish orange. 
“Reddish” (Robinson). 
poe Valor 


“Orange red” (Tup- 


man). 
“Orange” (Tupman). 


Good crimson, 
Seo Wares 


Good orange. 


Deep golden yellow. 
Deep red. 


“«Clear orange yellow” 
(Gould), 


Reddish orange. 
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Colour ; Remarks, 


23649 Lal. Vir- 


ginis 
5250 Lac. Cen- 
tauri 


4287 B.A.C. Can. 
Venat. 


— Crucis 
« Crucis 
wW Virginis 


— Draconis 


24148 Lal. Come | 


Berenices 


36 Comee Bereni- 
ces 


5400 Lac. Cen- 
tauri 


y Hydree 

i Virginis 

|? (74) Virginis 
Wives (2) O-G1UiLe, 
596 Come Ber. 
25213 Lal. Vir- 
ginis 


83 Urse Majoris 


7561 Stone Hy- 
drve 


25462 Lal. Vir- 
ginis 

uv Bodtis 
3105Rad.Canum 
Venat. 

a Hydree 


Reddish. 


“Intensely red” 
(Uran, Arg.). 


Red. ‘Good orange” 
(Brodie). ‘‘Probably var.” 
‘“ Most intense blood 
red” (J. Herschel). 

In neb. h 3435; ‘‘cen- 


tral and largest star red,” 


Reddish orange. 
“Red” (Uran. Arg.). 


Pale crimson. ‘“‘ Deep 
orange” (Dunsink). 

Red. ‘Red tinge” 
(Brodie). 

Reddish yellow. ‘ Per- 


haps var.” 


“ Red” (Stone). 


Pale orange, ‘‘ Red” 
(Brodie). ‘‘ Perhaps var.” 


Reddish. ‘‘ Yellowish 
red” (Brodie). 


Orange. _‘ Red” 
(Uran. Arg.). 


Orange tinge. 
Reddish. 


Golden. ‘2? Var.” 


Red. ‘Splendid red.” 
? no such star here. ? Var. 
Double mags. 7, 10, Pos. 
110° 77”. B. Mem. R.A.S. 
xlvii. 280. 


Reddish. 


Orange ‘* Probably 


| Deep orange. 
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Number. 
Dun- 
G.F. C,| Birm, | sink, 
Schj. 
286 
287 | 319 
288 | 320 
289| 321 
290| 322 
291 | 323 
202)| 324 | 167b 
293| 325 | 167a 
**204 | 326 
205 
*296| 327 168 
207| 328 169 
298 
299) 330 17 
399] 335 
301 | 337 | 173d 
*302 | 339 
303} 340 
**304 | 341 
305 
*306) 342 
*307 | 343 
308 | 344 
309 


The Starry Heavens. 


[Book XIV, 


Star. 1805, 1830; Mag. Colour ; Remarks. 
h m. s, ° , 

6 Centauri 14 0 13/—35 49-6] 2 | “Paleorange?” (Tup- 
man), 

— Centauri 14 I 19/—59 12-2] 8 |‘ Double: both stars 
brick red” (J. Herschel). 

13 Bootis 14 4 10|+49 58:6| 53 | Orange. 

4700 B.A.C. Vir-|14 4 51|—15 47-2| 54 | Rich orange. 

ginis 

« Virginis 14 7 I|/>- 9 45:7| 44| Orange. “Orange red” 
(Robinson). 

—Centauri 14 9 0|—59 24-:0| 72 | “Rubyorhighorange” 
(J. Herschel). 

4 Urse Minoris |14 9 17|/+78 3-9| 5 | Orange. 

4732B.A.C.Urse|14 10 2|+69 57-0] 54/| Pale orange. 

Minoris 
a Bootis 14 I0 39|+19 45-3| I | Golden yellow. 
Arg.+30°: 2513/14 17 23|+29 52-9| 64| Reddish. ‘‘Orange red” 
Bootis (Espin). 
4775 B.A.C. Bo-| 14 18 53|}+ 8 35-2] 7 | Deeporange. ‘‘Yellow- 
otis ish red” (Brodie). ‘*?Col. 
var.” 

26342Lal, Bootis| 14 19 14/+26 12:2} 8 | Pale red. ‘Ruby 
red” (Brodie). ‘*? Var.” 

106 Virginis 14 22 53/— 6 24-3] 6 | Red. 

p Bootis 14 27 8|+30 51-2] 34] Orange. ‘‘ Reddish” 
(Brodie). Yellow (Dun- 
sink). 

a Centauri 14 32 7/—60 22-5] 1 | “Red.” “Rich yellow” 
(Tupman). 

34 Bootis 14 38 35/+26 59-8] 5 | Orange. 

€ Bootis I4 40 I1|+247 32-3] 23] Golden yellow. 

58 Hydree 14 43 50/—27 30:0] 5 | Red. 

B Urse Minoris |}14 51 2/)/+74 36-3} 2 | Deep Golden yellow. 
ace Vane 

— Libree I4 51 42/—II 59-4] 73 | Red. 

4949B.A.C.Urse | 14 55 50|+66 22.2] 42] Orange. 

Minoris 

20 Libre 14 57 38|—24 50:9] 33] Orange red. ‘‘ Red- 
dish” (Bellamy). ‘‘Red 
(Robinson). ‘‘ Not red” 
(Washburn Obs.) 

v' Libre 15 © 29/—15 49:7] 53 | Reddish orange. 

4984 B.A.C 15 3 26/—23 33:9] 73 | Good red. 


Cuar. XII.] A Catalogue of “Red” Stars. 
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Number. 
eS : R.A, Decl. ss ¥ 
a Dee Star. $800, rise. Mag. Colour ; Remarks. 
Schj 
Jay, atl) ES ° , 
310| 345 49760 B.A.C. 15 3 46/—69 39:8} 6 |‘ Almost scarlet” (J. 
Triang. Aust. Herschel), ‘Red’ (Stone). 

B11} 346 5 Lupi I5 It 8|—29 44:6} 5 | Red. 

Bi Nl 347 — Apodis 15 14 3|—75 32:0] 7 |“ Very high red” (J. 
Herschel). 

313 ¢' Lupi 15 14 49|—35 51°-7| 33] ‘Very red” (Gould). 
“Reddish yellow” (Wil- 
liams). 

314| 351 11 Ursee Minoris| 15 17 12|/+72 13-4] 5 | Reddish. 

31K e Trianguli Aus-|15 26 39 |—65 56-7| 43 | “Orange ” (Tupman). 

tralis 

316| 355 39 Libre 15 30 21|—27 46-2) 4 | Decided red. “Not 
ved” (Washburn Obs. ), 

Shih 68 Espin Coron | 15 33 31|+24 52:3| 7 | Orange. 

Borealis 
*918| 357 6 Urse Minoris | 15 34 41|+77 42°9| 54 | Orange. 
TOA ais. « Libre 15 35 36/—19 19-3) 5 | Reddish orange. 
320] 358 « Serpentis I5 43 47|+18 28-9] 4 | Orange. 
e201 | 363 p Serpentis 15 46 25/+21 18-6) 4?| Pale orange. 
322] 365 6 Librze 15 47 33|—16 24-5| 44 | Pale Orange. 
323 28997 Lal. Libre | 15 50 57/—15 43:0} 62|Red. “Reddish” 
; (Robinson). 
324! 3257 Arg.+47°: 2291] 15 59 25)+47 32-3| 7 | Reddish orange. 
Coronze Bor. 
325 6661 Lac.Norme}15 59 42/—52 46-9; 62] “Red” (Stone). 
326 5347 B.A.C. 16 1 25|/—26 1-9| 52] Good red. 
Scorpti 
327 369 185 |W.B. (2) XV./16 2 37/+22 7-0} 63] Reddishyellow. ‘Straw 
1569 Herculis colour” (Washburn Obs.). 
“Pale yellowish red” § 
(Brodie). 

328 — Scorpii 16 3/—26 9:6] 73] Red. ?magand colour. 

329| 370 47 Serpentis 16 10|+ 8 50-2] 5#] Decidedly reddish. 

330 Arg.+9°: 3151/16 3 19/+ 8 55:2] 73 | Orange. 

Serpentis 
Beane 373 5 Ophiuchi 16 8 35|/— 3 24:6] 22] Reddish orange. 
“Orange red” (Robinson), 

Rey | Bg — Norme 16 10 6/—45 32-0] 83] Ruby red” (J. Her- 
schel). 

p333 | 9376 v' Corone Bo-|16 18 13}+34 45] 5 | Orange. 
realis 
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Number. 


The Starry Eeavens. 


R.A. 


[| Boox XIV. 


Dun- 
G.F.C. | Birm. | sink, 
Schj. 
334 377 
**335| 381 
336| 383 
337 
338} 384 
339| 385 
340 
341 
342 
343 
344 
345 | 399 


404 
407 


408 


409 


410 


202 


the same in colour, 


red: double, 


There is a 
red star #° nf. mag. 7. 


Reddish orange. 


“ Deep red, like a drop 
of blood” (J, Herschel). 


“Orange; yellow” 


| Orange” (Tupman). 


Colour ; Remarks. 
Orange. v' is nearly 
yellow” 
' 


* Deep orange yellow” 


“Bright orange” 


Star. 1890. 1890. Mag. 
h. m. s. ° , 
v? Corone Bo-|16 18 21|+33 57-4) 5 
realis 
a Scorpii 16 22 40|—26 11-2] 1 | Fiery 
dist; 3’. 
B Herculis 16 25 30|+27 43-8] 22] Golden. 
69EspinHerculis|16 27 0/+35 27:6| 63 
| = 30129 Lal, 
EOL) Be XVL.0 | 10.029) 83 haat alee hale Luedes 
Scorpii | 
— Scorpii 16 33 34/—32 9-7| 8 | 
a Trianguli Aus- | 16 37 1|—68 49-5| 2} | 
tralis (Tupman). 
n Are JI6 40 17|—58 50.6| 4 
€ Scorpii 16 43 3|/—34 5-5| 23| “Orange; 
“ (Tupman). 
¢? Scorpii 16 46 50/42 10.3] 3 | 
(Williams). 
¢ Avee 16 49 31|_—g5 48-9| 4 | 
(Tupman. ) 
30 Ophiuchi 16 55 16 ies Ze aye\|| 5 


a! Herculis 


— Ophiuchi 

m Herculis 

— Ophiuchi 

73 Espin Her- 
culis 


B Are 


43 Ophiuchi 
5 Are 


— Scorpii 


— Ophiuchi 


Serpentis 


M7 


28 


—18 


(SS) 
DIK NIH NIK 


Ww ST 


wr ow 
Nie 


Reddish orange. “ Pro- 
bably var.” 


Deep orange. “ Red- 
dish” (Robinson). ‘*Var.’”" 


Fiery red. 


Fiery orange. “? Var.” 
Red. 


Red. ? Decl. too great. 


“ Deep bright orange” 
| (Tupman). 


Reddish. 

“Pale orange” (Tup- 
man. 

“‘Very deep red” (J. 
Herschel). 

Very decided red. 
“Ruby star’ (J. Herschel). 
“Deep red,nearlycrimson” 
(Brodie). 

Very little colour. 


“Very deep red” (Dun- 
sink). “Probably var. in 
colour and mag.” 
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Number. 
Dun- 
G.F.C.| Birm. | sink, 
Schj. 
357 
358 
359 
360 ae 
361 | 422 207 
**362 | 423 
363 | 425 
364 
365 
366! 433 
367 | 434 
B08 (ear | 201A 
| 
369} 439 
370] 441 
“371 | 446 | 213 
**372| 448 
*373| 449 
374 
375 | 452 
376) 457 | 
™377 | 464 | 219 


Star. R.A. 
1890. 
hy m. ‘s: 

76 Espin Her-|17 42 5 
culis 

77 Espin Her-|17 44 4 
culis 

79 Espin Ophi-|17 46 27 
uchi 

80 Espin Ophi-|17 46 57 
uchi 

— Ophiuchi 17 52 32 
y Draconis 1754 3 
7’ Sagittarii 117 58 44 
7634 Lac. Sagit-|18 8 3 
tarii 

81 Exspin Her-| 18 12 55 | 
culis 

Arg. + 23°: 3299 | 18 13 32 
Herculis 

6 Sagittarii iis) 4, 
33896 Lal. Her- 18 16 5 
culis 

| 21 Sagittarii 18 18 46 | 

| | 

A Sagittarii 18 21 II 
6306 B.A.C. Sa- | 18 26 27 
gittarii 

Arg. + 36°: 3168 ; 18 28 30 
Lyre 

1 Aquilee 18 29 13 
82 Espia Lyre | 18 30 23 
6341 B.A.C.Her- | 18 30 57 
culis 

34746 Lal. 18 38 22] 
Aquile 

—SeutiSobieskii | 18 43 57 
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ee Mag. Colour ; Remarks. 
° , | 

+36 7-4| 63) Reddish orange. 

+36 35-6| 63] Reddish orange. 

+ 1 81] 7 | Red. 2% 886 Weisse. 

+ I 20-4] 6}| Fiery red. Fine field. 

+ 2 44-:0| 7 | Reddish. ‘? Var.” 

+51 30-1| 23 | Fiery orange. 

|\—30 25-4| 3 | Reddish orange. 
“©? Var.” 

—29 51-3| 74 | “Reddish” (Wush- 
burn Obs.). 

+17 55:°5| 7 |Red. 

+23 14:3| 7 | Orange. 

—29 52-5] 23 | Orange red. 

+25 0-2} 74|Rich orange. “No 
red star here” (Washburn 
Obs.). “No colour” (Dun- 
sink). ?R.A, too great by 
1™ 28s; Decl. too great by 
35" 

—20 36-1] 5 | Red. 

—25 28-9] 3 | Orange. 

—14 56-7| 52)| Fiery red. ‘Golden 
yellow” (Brodie). ‘‘ Red- 
dish” (Bellamy). ‘‘ Not 
red” (Dunsink). 

+36 54:5| 8 | Decided crimson. 
Soar 

— 8 18-9] 4 | Orange. 

+38 21-1] 7 | Red. 

+23 30:0] 57?! Orange. 

|— 6 389] 7 | Reddish. 

SS r-0) |) S| Richteatieryay reds 
CU Nat ag A OLAN ee, 
(Brodie). 
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Number. 


Birm. 


The Starry EHeavens. 


[Book XIV. 


Colour ; Remarks. 


4006 


| 


v' Sagittarii 
3’ Lyre 


9g Aquilee 


& Sagittarii 


W.B.(2) XVIII. | 
1528 Herculis 


— Agquilee 


87 Espin Lyre 


| Arg. + 38°: 3362 | 


Lyree 


12 Aquile 
d Lyre 


35502 Lal. 
Aquile 

35624 Lal. 
Aquilz 


35611 Lal. 
Aquilz 


7 Sagittarii 


35928 Lal. Vul- | 
peculee 


89 Espin Lyre 


Arg. + 18°: 4011 | 
Sagittze 


— Lyre 
4 Vulpecule 


94 Espin Cygni 


Arg, +1°: 4004 
Aquilee 


Arg. + 2°: 3904 
Aquilee 


e (36) Aquilae 


Red. 


Fiery orange. Good 
field. 


Orange “red” (Uran. 
| Arg.). 
Orange. 


Pale orange. 


|‘‘Deep_ fiery red” 
(Dunsinh). Probably var. 
(G.F.G.) 

Orange. 

Pale orange. 


| 


Orange. “? Var.” 
Orange. ‘? Var.” 


Orange. 


Decided yellow : Good 
orange. ‘ White” Dun- 
sink). ? Colour var. 


Very fine fiery red. 
“? Var.” ** Decided red.” 
(Brodie). ‘Deep red” 
(Wickham). “‘Copper red” 
(Dunsink). 

Reddish orange. 


Red. 


Orange. =78 Weisse. 


Orange. 


Red. “? Var.” Mag.742 


Orange; fine field. In- 
cludes 2 other orange stars. 


‘Fiery red. 
Reddish. ‘¢? Var.” 


Reddish orange. 


Redilish orange. 
“Light orange” (Brodie). 
“Yellow” (Dunsink). 


Cuap. XII.] A Catalogue of “Red” Stars. 


Nuniber. 
R.A. Dec) 
Dun- Star. Maz. 
Ori Bim. | ink, aes a 
Schj. 
h. m. (s. ° a 
401 179 Espin Cygni| 19 25 21|+45 48-9| 8 
**402 | 502 6702 B.A.C. Ig 25 30/+76 21-1] 6% 
Draconis 
**403 | 503 B Cygni 19 26 17|+27 43-7] 3 
404] 504 Arg. +4°: 4152/19 27 43|/+ 4 47-6] 7 
Aquile 
#405 | 505 | 228 | 3698t Lal. Sa-|19 28 o|—-16 365-6] 73 
gittaril 
406 | 506 Arg.+ 5°: 4190|19 28 23/+ § 13:5] 7 
Aquile 
407 | 511 Arg. + 12°: 4060] 19 39 29,;+12 58-0| 7 
Aquilve 
*408 tor Expin Cygni| 19 40 16|+40 26-6] 6 
409 | 512 y Aquile Ig 41 2|+10 20.7| 232 
: Va 
410| 518 232 |x Cygni Ig 46 20]+32 38-2 es 
Ale aso 19 Cygni 19 46 39)+38 26-1] 52 
412 togEspinSagitte |19 55 8|+17 18:3] 72 
Al TSH c Sagittarii 19 55 §3|—28 1-0] 43% 
| 
ALANS 38428 Lal.Cygni|19 59 41|+38 06) 
PA | 
415| 526 O-Arg. (2) 20234] 20 0 12|—27 32:5) 7 
Sagittarii 
416] 530 Arg. +16°: 4153} 20 3 8/|+16 21-4| 63 
Sagitte 
*417 538 66 Aquilee 20 7 33|— I 20-3 52 
418| 541 Arg. + 38°; 3957| 20 9 24/+38 23-7) 8 
Cygni 
*419| 545 238 | O-Arg.(2) 20363|20 10 40/—21 38-3] 73 
Capricorni 
420| 546 és 23 Vulpeculee 20 II 13|+27 286] 42 
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Colour ; Remarks, 


Pale crimson. 
red.5.? Var.” 

Strong fiery red. 
SU Nari “ Reddish 
Orange” (Brodie), 
Yellow, with a 7th 
mag. comes blue. Dist. 
Bayete Ca ae 


Reddish orange, 


Cea Viery, 
Kspin). 


Orange. “Goodruby” 
J. Herschel). ‘‘ Intense 
red” (Dunsink, 1875). 
“ Fiery red” (Gore, 1876). 
“Red ; deeper at times” 
(Bellamy). *Var.incolour; 
no trace of ruby (G.F.C.). 
Crimson (G.F.C.). 


Orange. 

Reddish. Most south- 
erly of 3 stars in a row. 
Fiery red. 


Brilliant orange. “Red- 
dish yellow”’ (Robinson). 


‘| Fiery red, when ap- 


proaching max. 


Full orange. 


Orange; there is a red 
gth mag. nf. 


Reddish orange, 


Reddish. 
Deep red. ‘‘ Ruby” 
(J. Herschel). ‘* Deep 


orange red” (Brodie) 
Orange. 


Orange. 


Decided red. 


Decided red. ‘‘ Per- 
haps the finest of my 
ruby stars” (J. Herschel.) 
“Deep ruby ; finecolour” 
(Brodie). “ Bright ruby ” 
(Bellamy). 


Full orange. 
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Number. 


G.F.C.) Birm. 


The Starry Heavens. 


| Book XIV. 


Colour ; Remarks. 


549 
508 


553 


o? (32) Cygni 

6986 B.A.C. 
Cygni 

U Cygni 


115 Espin Cygni 
— Aquilee 


39 Cygni 

39304 Lal. Del- 
phini 

— Capricorni 

117 Espin Del- 
phini 


Arg. + 39°: 4208 
Cygni 


47 Cygni 


: °. ie 
Arg. + 17> 242370 | 


Delphini 


Arg. + 17°: 4401 
Delphini 


119 Espin Cygni | 


121 Espin Cygni 


122 Espin Cygni 


Arg. + 32°: 3980 | 
Cygni | 


3 Equulei 


A Capricorni 
124 Espin Cygni 


| 
(Ou 126 ORI 
Cephei 


8745 Lac. Indi | 


125 Espin Cygni | 


— Cygni 


~T D ~T 
NIH le 


on sr 
$ko 


or 
Alo 


DI Oe 


Pale orange. 


Reddish orange. 


Very red. ‘‘ Remark- 
able ruby.” ‘‘ Var.” In 
striking contrast with a 
blue star nt 

Reddish. 


Reddish. ? Var. Mag. 
83, Aug. 9, 1885. 


Orange. 


« Probably 


Decided red. “ Fine 
ruby ” (J. Herschel). 


|Good red. There is a 


blue 8th Mag. 8. 


Fiery red. ‘“‘ Colour 


very fine” (Espin). 


Orange. 


Full orange. 


Reddish. ‘‘ Probably 


var.” 


| Pale ruby. 


Red. 


Deep orange. 


Orange. 


Red. “Red” (Uran. 
Arg.). 


Deep orange. 

Orange; a blue 74 mag. 
to the N. 

Remarkable fiery red. 
SSeVian 


“Red, inclining to 
orange” (J. Herschel). 
Fiery red. 


Deep red. A reddish 


star follows 155, and 207s. 


Number. 
Dun- 
G.F.C.}| Birm. | sink, 
Schj. 
445 
*440) 553 
447 | 585 
448 | 587 
449| 589 | 249a 
4508) 59° 
*E45T | 591 
#8452) 592 | 251 
£453) 594 | 253 
454) 505 | 254 
*455| 599 
*456 
i || OX No A 
458| 601 
459 | 602 
400 
461 | 604 
462 | 606 
463 | 607 200 
464 609 201 
465| 610 | 262 
406 oi 
467 | 612 
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Star. is iy Mag. | Colour ; Remarks, 
) 2G RR 8s fe) , | 
184 Espin Cygni| 21 19 5|+40 28-1) 77] Red. 
2 Pegasi 21 24 58/+23 9:4] 43! Bright orange. 
Arg. + 45°: 3584 21 29 9/+45 21-9) 7 | Reddish orange. 
Cygni 
Arg. + 44°: 3877 | 21 31 53|+44 53:1| 7 | Reddish orange. 
Cygni | 
| 889 Bess. Cygni | 2t 37 23|/+35 04] 7 | Unmistakablefieryred. 
— Cygni 21 37 24|+42 20-4| 4 |Strong reddish tinge. 
“Schmidt's Nova of 1876.” 
e Pegasi 21 38-47|+ 9 22-2] 23) Full orange. ‘‘ Proba- 
bly var.” 
923 Bess. Cygni | 21 38 43)+37 30-7] 8 | Deep fiery red or pale 
crimson. ‘*Good red” 
(Brodie), 
p. Cephei 21 40 8 | +58 16-5 | 4-6 | Intensereddish orange. 
* Light orange” (Brodie) 
4243n Wal. 2I 40 50|— 2 43-4] 65 Decided red. “? Var.” 
Aquarii | “Pine red” (Dunsink). 
7058 B.A.C. | 21 53 33|/+63 5-7) 54 | Fiery orange. 
Cephei 
| 
133EspinCephei | 21 54 22; +65 37-6] 63 Fiery red. Blue star 
| 6s mag. near, p. 
— Pegasi 21 58 59|/+27 491] 73! Fiery red. “Orange 
tinge”’ (Brodie). ‘? Var.” 
18 Cephei 22 0 39|+62 33-8] 5% | Reddish orange. 
20 Cephei 22 I 40|+62 14-9| 54| Orange. 
134 Espia La-|22 6 30/+39 9:9| 74) Reddish. 
certe | 
| 
¢ Cephei 22 4 3/+5%7 39:5| 33| Pale orange. 
7706 B. A.C. | 22 8 56/+62 43-5| 6 | Reddish orange. 
Cephei 
7765 B.A.C. | 22 9 9g|+39 10-0] 43] Orange. 
Lacerte 
43501 Lal.Pegasi| 22 11 56|+ 4 35:8] 73| Dullpalered. “ Tinge 
of red” (Brodie). 
7813 B.A.C. | 22 18 59/+55 24-4| 7 | Good red. 
Cephei 
6 Pegasi 22 23 39|/+ 8 34-1| 6 | Reddish orange. 
° sj ae ey “Red” (Uran. Arg.). 
5 Lacerte 22 24 57|+47 8-7| 44] Reddish orange. 
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Colour ; Remarks. 


613 


262a 


5 Cephei 


136 Espin Cephei 

Arg. +57°: 2568 
Cephei 

Arg. + 56°: 2821 
Cephei 

11 Lacertze 


B Gruis 


7 Aquarii 


15 Lacerte 


138 Espin La- 
certee 


20% P. XXTI: 
Aquaril 


B Pegasi 
55 Pegasi 
57 Pegasi 


631 B Aquarii 


g Aquarii 
y' Aquarii 
x Aquarii 


8 Andromedee 


262 Bess. Pegasi 
46112 Lal. Pegasi 
71 Pegasi 

dA Andromede 


77 Pegasi 


78 Pegasi 

19 Piscium 

4154 Groom. 
Cephei 

DAS 12 OOO 


Pegasi 


Sy 
FR NI 


dS 


on p 
DR) NI Ole 


~r 


om & 
Fl lee Hie 


Reddish. 
A7; B10; dist. 1-407.” 


Orange ; with bluecom- 
panion in good contrast. 
“Var.” 


| Fiery red. 


Red. “War. 7-84 
(Espin). 


Reddish. 


Reddish orange. 


“Reddish.” “Orange” 
(Williams). 


Orange. ‘“? Var.” 


Reddish orange. 
Orange. 

Reddish, “ Pale red” 
(Brodie). 

Rich golden. 


Orange. 


Reddish orange. 
** Double, 


Deep orange. 
Orange. 
Orange. » 


Fiery red. ‘‘ Orange 
red” (Brodie), 


Orange. ‘ Var.” 
Pale orange. 
Deep orange. 
Orange. 


Deep orange. 


Pale orange. 


Decided red. ‘* Pro- 
bably var,” 


Reddish orange. 


Reddish. “Slightly 


red” (Uran. Oxon.). 
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Number. 


Spe. R.A. Decl. 


Dun- ; Mag. Colour ; Remarks, 
GEA Birm..| sink, 190 1899. ; 
Schj. 
h. m. 8. ° , 
4951654 | ... | 9659 Lac. Sculp-| 23 51 28/—27 14-2] 64| Reddish, 
toris 
**496| 655 ... |W Pegasi 2352 9 |+24 31-9] 44] Reddish yellow, 


*k497| 656 | 278 | RCassiopeiw | 23 52 49|+50 46-5 |5-12| Veryred. “ Vividred” 
(Brodie). ‘‘ Var.” 


*k498| 658 | 280 | 6259 Rad. Cassi- | 23 55 39|+59 44:5| 8 | Very fiery red. A gth 


opeize mag. blue star near. 
*499| ... ... | 30 Piscium 23 56 19|— 6 37-5| 44 | Fiery red. “Red” 
(Uran. Ary.). 
BOOT ice ee Soeeiscrum 23 59 42|— 6 19-4| 42 | Orange. “Red” (Uran. 


Arg.). 
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CHAPTER XIII. 


A CATALOGUE OF KNOWN AND SUSPECTED 
BINARY STARS. 


4 bast materials for this Catalogue have been selected from the 

latest and most trustworthy sources available, and no 
pains have been spared to make it fairly complete; but data for 
the compilation of such a list as this, even in an elementary 
form, are rather scarce, though less so than formerly. 

The signs + and — in the last two columns indicate, it need 
hardly be said, that the position angle or the distance is in- 
creasing or diminishing as the case may be. A note of inter- 
rogation (?) denotes probability without certainty, but + ? 
means that it is wholly impossible, owing to the discordances 
in the measures, to pronounce an opinion one way or the other. 

The “Struve” numbers, which are within brackets, refer to 
O. Struve’s Catalogue. 

The measures given in the last 2 columns are as a rule all as 
recent as 1880-6, the new and valuable results of Engelmann 
and Perrotin® having been utilised as much as possible. 


2 For the titles of these and of other Catalogues of Double Stars, see Vol. II. 
P- 495. 


Cuav. XIIL.] A Catalogue of Binary Stars. 319 


PART I—KNOWN BINARY STARS. 


No. Name of Star. =. | R.A. 1890. | Decl. 1890. ees Mag. Position, | Distance. 
h. m.s. ° ’ | ° y : 
1 | 8372 B.A.C.Cassiop., 3062 | 0 0 28| +57 49:2 | 805 | 7 8 | 303+ 1-57 + 
2/316 BCephei ...; 2 | 0 3 13|+79 6-0 | 8c-5 | 63 7 | single— | single—? 
3 | 1007 h Andromedee| AE ey Sp Gye || SEA AS BRS | YP tee 38— | o.71 +? 
4 | 318 B Cephei el ea Om 5i74\nt+17.0) 20,08 SO-Onlh7n a7. 97— 075 +2 
5 |A Cassiopeie... ..., [12] | 0 25 41] +53 54-9 | 80:6 | 6 63 144+ 0-47 +3 
6 | Cassiopeie... ...| 60 | 0 42 26] +57 13-9 | 82-8 | 4 73) 165+ Be 
7 |66 Piscium ... ... [20] | o 48 45] +18 35-6 | 80.7 | 6 7 8— | 041+? 
8 | 36 Andromede- ...) 73 | 0 49 4]/+23 2.0] 85:2 |6 7 2+ 13 + 
9 | 251 P.O. Piscium...| 80 | 0 53 45|— 0 11-4 | 85-2 | 8 9 BIR + | 20-5 + 
ROMA Zio amen ee ina it 4 Te— rt 5.2 177-0 | 6) 8 348+ | 1-3 +? 
123 Pl. Piscium...| 138 | § 3017) + 7 5-0 | 86-9 | 62 8 216 + ree ee 
p (6) Eridani...| ... | 1 35 37| —36 45-2 | 80-4 | 63 62) 2344?) 6-3 + 
13 | 586 B.A.C. Piscium| 186 | 1 50 12] + 1 18-2 | 78:8 | 7 73| 169+?| 031— 
14 |a@ Piscium ... ...{ 202 | 1 56 21|-+ 2 14.0 | 83-8 | 3 4 Bye 2:0) == 
vy’ Andromedze | [38] hansyeeS |) 4h 48-1 183-8 1.5) OF 103 — 0-40 —? 
259 B Andromede | 228 | 2 6 59/ +46 56.1 | 83-5 | 7 8 348 + 0-31 — 
257 & Persei scol Psp |) Bai Bye) Bion Bey) EER eS 181—?| o46+? 
i Cassiopeize AB....| 262 | 2 20 ©| +66 54.4 | 86-0 | 43 7 176— 4:9 + 
278 = Cassiopeia...) 278 | 2 29 18| +68 15.0 | 70-4 | 8 83 7O+?| 056+? 
114 B. Arietis ...| 305 | 2 41 15] +18 54-5 | 82-9 | 7 8 318 — 3:0 + 
e Arietis sgn ont BOBS || A BR Il eb Bey yee) || BV Gh 198+ I-21 + 
B67 ea Ceti E307 16 3nO) 23) |b O 19:8))| 79:90 |3: 8 246 — 0-63 — 
7 Tauri AB. Se adem oat ssl 24m ns) 84-0810 (05) 224 0-39 — 
98 P. III. Eridani | 422 | 3 31 8|+ 0 13-9 | 844 /6 8 244+ 6.2 + 
49 Hev. Cephei ...} 460 | 3 51 31| +80 24-3 | 83-2 | 53 63 35+ og +2 
511 = Camelopardi | 511 | 4 8 41/ +58 30-7 | 830]6 7 284— | 0-46+? 
es Poticie.... ...i(79le} 413 36|4+1615-5 | yo-0 | 6 7 58+ | o44+? 
230 B Tauri... a 535 | 417 12/ +11 69] 840]7 8 337— 1-8 —? 
2-Camelopardi ...| 566 | 4 31 13| + 53 15-4 | 82-9 | 53 72 291 — 1.8 +? 
577 2 Aurige ...| 577 | 4 34 50| +37 18-6 | 85-1 | 72 8 Tot lat 
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No, Name of Star, >I R.A. 1890. | Decl. 1890. ee Mag. /|Position.| Distance. 
h. m. 8. Se i: ° ” 
31 | 7% Orionis (98 ] 5 I 54/+ 8 21 84-2, /6 7 || 202 0-99 
32 | 118 Tauri 716 5 22 30/+25 3-6] 821 /6 7 |Iog+ | 5-1 +? 
33 | A (32) Orionis 728 | 5 24 541+ 5 52-0/ 8291/5 7 |192— | 0-34— 
34 | 380 B Tauri... 742 § 29 50/+2t 55-9] 83-6 |7 73/2574 | 3-4 +2 
35 | 932 = Geminorum 932 6 28 5/+14 49-9] 83-8 |8 83 | 327 293 
afr 2me AE HT ous | 6 a6 ae oss aon fet SST ST 
37 | Canis Majoris sete 6 40 18|—16 33-7| 86-2 |r 9 | 30— | 7-4 —? 
38 | 15 Lyncis [159] | © 47 45|+58 34-3] 83-2 /5 6 | O- | o7 + 
39 | ¢ (38) Geminorum 982 6 48 26|+13 19-1] 829 |5 8 |163— | 6.2 + 
40 | 1037 = Geminorum | 1037 7 5 58/+27 24-7) 841 17 75|310— | 1-2 —? 
41 | a Geminorum 1110 | 7 27 35/+32 7-8| 863 )2 3 |232- | 5.7 + 
42 | 1157 = Monocerotis) 1157 7 49 I|/— 2 29-9| 82-2 |8 81) 250 1-4 
43 (55. Lyncise ..|) 1187 8 2 33/+32 349] 842 |7 7h) 47— | 2:0 + 
re aed AB t feels eenl neeen ae Oey 56— | 1-08 + 
oy ENO 84-2 |}6 7e|125— | 5-7 +2 
45 | 1216 = Hydre 1216 | 8 15 46)/— 1 14.9| 79:2 |7 . 73 | 160 + 0-37-32 
46 | ¢ Hydree 1273 | 8 40 57/+ 6 49-3} 82-9 | 4 82 | 226+ | 3-4 +2 
47 | ¢ Ursee Majoris ee 8 51 41] +48 28-4] 83-4 | 34 11 | 356+ | 9-5 — 
48 | 97 Ursee Majoris ...) 1306 | 9 © 44|+67 35-0] 82:8 |5 © 8 | 238— | 2.6 — 
4g | 3121 & Cancri 3121 | 9 Il 19/+29 4-4] 80317 YE} 199+ | o-5 +? 
Ons i, Layne 1338 | 914 7|+38 39-1| 82-3 |7f 8153+ | 1-8 
51 | w Leonis 135 9 22 34/+ 9 32-2] 863 16 ¥ | 92+ | oF | 
52 | 39 B Leonis Minoris) 1374 9 34 33/+39 27-1| 84:1 |7 8 | 282+ | 32 — 
53 | 161 P. IX. Sextantis|] 1377 | 9 37 45/+ 3 7-9| 71-1 |8 I0 |141+ | 3.5 —2 
54 |p Urse Majoris ...| [208] | 9 44 38/+54 34:6] 82-2 |5 51}139 0-2 
55 |8Sextantis ... 947 4|\— 7 346 6 63 
56 | 23 P, X. Leonis ...| [215] |10 10 17/+18 17-4] 85-9 |7 1 7 |2I9— | T-0 + 
57 | y Leonis AB... 1424 |10 13 54/+20 23-8| 85-1 |2 | 4. {1134+ | 3-4 + 
58 | 145 B Leonis 1426 | 10 14 47/+ 6 59-2] 83-5 |74 8 | 276+ | o9 + 
59 | 1457 & Sextantis.,.. 1457 | 10 32 59|/+ 6 18-5] 84-1 | 7% 83/3144 | 1-3 + 
60 | é Urse Majoris 1523 |11 12 20/+32 9-5| 86-3 |4  53|237— | 20 + 
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No. Name of Star. = R.A. 1890. | Decl. 1890. oe Mag. |Position.| Distance. 
h. m. 8. ° , ° y 
6i | Leonis,.. Pele DESOn ON | LOLs | 4+-a0 Te 8-45 O4-2) 4) 7S, 64 —9 |) 2-6uee 
62 | 126SouthUrse Maj.| [234] | 11 24 51|+41 54-2] 803 |7 75)178+?] 018+ 
| 63 | 235 & Urse Majoris| [235] |11 26 3)+61 41-2] 826 |6 74] 64+ | 1-2 + 
64 | 191 B Virginis 1647 |12 24 57/+10 20:0| 85:3 [75 8 | 217+ | 1-4 + 
65 | y Centauri 12 35 28|—48 21-5| 80-4 |4 4 I Viti 
66 |y Virginis ... ...| 1670 |12 36 5|/— 0 50-8| 84-9 | 3% 34/336- | 5-3 + 
67 tee ee \ 1678 |12 39 58|+14 58-2] 80-3 |65 74) 200— | 32-4 
68 | 35 Come Berenices | 1687 |12 47 53|+21 50:6 | S523 Seon OR -pmllmere 2 
69 |a Come Berenices | 1728 |13 4 39|/+18 66) 82-0 50. 5 192+ | 056+? 
7o |127P. XIII Virginis| 1757 |13 28 40|/+ 0 14-9| 82-4 1/8 9 | 69+ | 2-3 + 
71 | 25 Canum Venat...., 1768 |13 32 34/+36 51-5) 85:3 ]9 7 |329- | 089+ 
52 | 84 Virginis ... 1777 113 37 33/+ 4 5:8} 86-4 6 8 |2or4?!|| 3-45 +? 
73, | 1785 = Bodtis 1785 | 13 44 6) +27 31-9| 804 |72 8 Jarst+ | ar — 
74 | 1819 = Virginis 1819 | 14 9 481+ 3 39:0 83-4, pat Nes |) aor 
k 75 | 1830 = Bodtis 1830 ral a2: 21 +57 II 1| 85-4 |84 9 | 286+ | 61 
I 76 | 70 P. XIV Libre...) 1837 | 14 18 46|/—11 10-1] 79-4 |7 82) 311- | 15 —? 
57 | a Centauri ap | AR BO” GP | are 22-7 | Shey ju ll Aes 14:0 
78 | m Bostis 1864 | 14 35 33|+16 53-5| 80-4 |3z 6 |102+ | 59 — 
rg | 1876 & Libre 1876 |14 40 33/— 6 55:5) 789 |8 8 | 72 1-4 
1 80 | € Bodtis,,. 1877 | 14 49 11) +27 32-2! 85-413 6 | 328+ 2.8) 
81 | ¢ Boitis... 1888 |14 46 18|+19 33:6, 86.6 |43 63] 259—- | 3:3 — 
82 | 288 OF Bodtis [288] |14 48 14|+16 10.0] 84-4 6 7 |195— LOAD sr 
83 | 4 (44) Bodtis... 1909 | 15 OTK|+48 5:0) 85-6 /5 6 | 24r+ | 5:0 + 
84 | 1 B Coronz Bor. ...| 1932 | 15 13 37|+27 13:6) 80-4 6 63)|302+ | ogo— 
85 | Coron Bor. 1937 | 15 18 39|+30 rea 86-615 6 |179+ | O57+ 
86 | »? Bodtis 1938 |15 20 22|+37 44.0) 868 |7 8 | 106— | o-70+ 
87 | 5 Serpentis 1954 |15 29 33|+10 54:5 | oy a BWI | BPS a 
88 | 298 OF Bodtis [298] |15 31 3]+40 108] 86.7 |7 8 |105+ | 0-29+ 
89 | y Coron Bor. 1967 |15 38 7/+26 38-7) 86-7 | 4 63|160— | 093+ 
go | & Scorpii (51 Libra), 1998 | 15 58 19 a 4-1 | 83-6 142 5 | 194+ 1-14 + 
9I | 49 Serpentis Noy 2021 |16 8 10|+13 49-8) 843 |7 72|/329+ | 3:9 + 
92 | 2026 = Herculis al 2026 | 16 9 24|+ 7 38-5 wi-5 [8h 93/3254?) 14 +? 
93 | ¢ Coron Bor. 2032 |16 10 34/+34 8:2 | 85-7 61 67/2074") 41 + 
| 
VOL. III. Y 
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No. Name of Star. > R.A, 1890. | Decl. 1890. eam Mag. |Position,| Distance. 
lapegs0e, 5 ° / ° ” 
94|A Ophiuchi .,. ...| 2055 |16 25 22|+ 2 13-6] 866 |4 6 | 44+ | 157+ 
95|¢Herculis ... ..| 2084 |16 37 8|+31 48-2| 86-7 |3 7 | go— | 1-78+ 


96| 21 Ophiuchi... ...| [315] |16 45 50|+ 1 24-4| 84-4 |6 
97 | 2106 & Ophiuchi ,..| 2106 | 16 45 52/+ 9 35:9] 84:5 | 6 
98 | 167 B Herculis ...| 2107 |16 47 29|+28 50-7 | 85-5 7 
6 

6 


MY) tee mt tags 2114 |16 57 41|+ 8 36-7| 84-5 |6$ 73) 157+ | 1-274? 
100] 210 B Herealis ...| 2120 |17 0 24|/+28°14-5 | 87°8 9 | 247-— 5-9 + 
| 

ON! PRI EKG WES Bon eeel) Mure (ae 2) Bula ye icie || copii || 7) 44 | 343— oA 
102| 36 Ophiuchi... ...) ... [17 8 34/-26 253] 79-9 143 O64] .. 

103|8 Hereulis ... ...| 3127 |17 10 31 |+24 58-3] 83-5 |4 83|184+ 17:0— 
104|p Herculis ... ...| 2161 |17 19 53/+37 14:9] 83-6 lg: 5) | 37 eee 
105 | 221 B Ophiuchi ...| 2173 |17 24 44|— 0 58-3] 84-5 |5 7 17 +1] 0-39—3 
106} uw! Herculis BC...) 2220 |17 42 10|+27 47-7| 80-4 | 10 249+ | 096+ 


I 
107 | 338 OF Herculis ...) [338] } 17 46 58|+15 20-7, 84-5 ,65 6 
LOS im Ophiuchie., ees 202 00) 1757 FN 8 10-7] 86-6 |5 6 | 256+ iS + 
109| 70 Ophiuchi... ...| 2272 |17 59 53 6 
6 


I10|e' Lyre... ... ...| 2382 |18 40 41/439 33-2] 86-8 | 5 15— | 3:3 —? 


IIL |e? Lyre... ... ..| 2383 | 18 40 41|+39 29-0] 86.8 
112 | 2402 = Serpentis ...} 2402 | 18 43 33]/+10 32-6] 84-5 | 


27 Ae Pe ULL: 
ae \ “re Oke } 2434 | 18 5 63— | eyo 
114|y Corone Aust. ...| ... 18 59 0|—37 12-9| 83.6 6 a7 +2| 16242 
115| 2455 = Vulpec. .,.| 2455 |19 2 12|+22 0-1] 83-6 |7% 95 as 3-4 28 


116 | 108P.XIX.Draconis}] 2509 |19 15 47/+63 ©-5| 79-7 |65 8 | 342-2] ¢-94+? 
117|5Cygni... ... ...| 2579 |19 41 31|/+44 51-7] 85-9 |3 8 |319— | 1:84—? 
118 | 400 OS Cygni_...} [yoo] | 20 6 29/+43 38-3] 74-5 |7z 83|107— | round. 
119 | 2696 & Delphini ...| 2696 | 20 28 3/+ 5 3-9| 86-7 |8 83] 309 08 

120|8 Delphini... ...| B 151 | 20 32 23|+1%4 12-8) 83:5 |4 5 | 182+ 0-23 +? 


WA ACNE as Gon onal) | aegi| ete 


aN 
wo 
“TI 
+ 
os) 
an 
se 
Lon! 
ao 
LSS) 
ur 
1 
nN 
an 
fe} 
| 


6-65 +? 


| 167+ | 056+? 


122|/4 Aquarii ... ...| 2729 |20 45 35/— 6 2-3| 79.7 |6 7 

123|e Equulei AB ...| 2737 | 29 53 35/+ 3 52:5| 86-2 |6 6 | 284— | 0.9742? 
124/611 Cygni ... ...| 2758 | 20 1 57/+38 12-5] 83-815 6 | 119+ 20-4 + 
125|2760 2 Cygni ,..| 2760 |2r 2 17/+33 41-1] 86-7 |7 8 |225+?] 80— 
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Epoch 


Position.| Distance, 
1800+. 


Name of Star, 


5 Equulei AB... 86-9 
2778 = Aquarii ...| 27 5 -4| 80-7 
20 Bebecasi si so: 86.7 
20) Br Pesasinees ace 83-7 
jp ONE 56 ots — one 85-6 


€ Cephei 
¢ Aquarii 


| 2934 = Pegasi 


a Cephei 
o Cephei 


69P.XXTIT.Aquarii) 
85 Pegasi 
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PART IIl—SUSPECTED BINARY STARS. 


This list must be regarded as being just a little more than 
what the above title would indicate, for it includes various pairs 
which are in motion in a rectilinear direction, and also some 
objects of which no recent measures seem to exist, or, at any 
rate, to have been published. In other words, taken as a whole, 
it may be said to be intended to suggest to astronomers work 
which needs to be done. 

The arrangement of the columns is the same as in Part I., and 
the introductory remarks made there apply, as a rule, here. 


Epoch 


Name of Star. 860k | 


Position.| Distance. 


4 OF Andromedee 51-0| 80-5 | 7 
TOOS HCeti ln. se) are 1} 80-7 | 
44 = Andromede... - 2-9 | 85-8 
gy Andromede | “5 | 83-8 


CIS WTN che ee -7 | 84-0 


W Cassiopeie BC ... 33°3| 72-6 
TO OnLASCIUI Esa eet S| 65-4 
162 = Androm. AB 5 -2| 83-8 
IMEI) oes abe -3| 83-8 
LOPAietismaey mes -3| 83-8 


234 = Cassiopeie ... rT) 71-2 
40 OF Trianguli ... F 8 | 83-9 | 
285 = Trianguli ... 0} 83.8 
43 O2 Arietis ... ; 8 | 83-9 
SVUCG so nbn ane : 8 | 64-9 


6 Persei AB ,.. 
PAGS he at ae 2 5 | 83-9 
85 B Persei ... 


326 = Arietis ape 0} 83-9 


2605 Persel...  :.. 
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No. Name of Star. | Decl. 1890. ee Mag. | Position.| Distance. 
| 
| h. ms. GF ° ” 
2r |i P. III. Cassiopeia] [52] | 3 7 56 |}+65 15:0] 74-1 16% 7 | 139— |elong. + | 
22 | 367 & Ceti 20 7eese Si23ut 0) 10-91\7720 1S 9) W245 = I Or5 
23 | 53 OS Persei [53] | BElOmsTMIEE Son U2: 7ileS3:Omles, es Ome 2\—ilOrOnebe 
24 |400 = Camelopardi | 4oo | 3 26 20 |+59 39-6| 79-5 |7% 84 [3014+ | 07 — 
25 | 672 h Eridani 407 | 3 24 47 |—IT 30-3| 79918 9 | 48+ | 2-2 —? 
26 | 476 & Persei... 476 | 3 54 15 |+38 21-7 | 80-4 |7E 81| 285+ | 19-9 + 
27 | 493 = Tauri ... 493 | 4 © 53 |+ § 24-2) 80-0 /8 84/ g2— | 14 — 
25407 Selauries, 497 | Ay 2) 35) 8 9:0] 78-9 | 8 9 | 232— |13-3 — 
29 | 40 Eridani BC 518 Hh Tikey 0 || Fe AGnyp || Rhaey |G) ase ee) || Bee) — 
30 | 520 = Tauri ... 520 | 4 II 41 |+22 32-9} 83-9 |8  8}] 109+ 0-8 + 
| 31 | 347 & Eridani 547 | 4 20 21 |— I 383 81-8} 9 12 Tae 2-4 
f 32 | 80 Tauri Bea 4) 23 51 tts) 23-01) 79-0 6 82) 7 | 0-5 
33 |4 B Aurige ... 572 | 4 31 41 |+26 43-8| 84-0 |6$ 64] 203— | 3-5 +? 
34 | 589 ¥ Orionis 589 | 4 3859 |+ 5 52) 63:7 /8 363— | 44 + 
35 | 258 P. IV. Orionis 622 | £ Bi-2p | + 130-3) 80-0 183 9 | 354— 24 +2 
36 | 619 = Aurigze 619 | 4 62 52 |+50 61] 71-6/8 8 |115+ | 5:0 — 
i 37 | 288 P. IV. Orionis | [95] | 4 58 9 |+ 9 38:6) 840/7 7 | 336—?| 08 + 
| 38 269 P.IV.Camelop.| 634 | 5 4 26 |+79 6-1] 783/55 9 24+ | 20-2 — 
39 |676 = Camelopardi | 676 | 5 13 53 [+64 38-5| 72-6 |7} 83|274— | Lo + 
40 |677 = Camelopardi | 677 | 5 14 26 |+63 16-4) 74:1 |74 8 |261- | 1-7 +? 
41 | 749 % Tauri ... 749 | 5 30 16 |+26 51-5| 83-7 |7} 8 J177+"| 10 + 
42 | B 89 Orionis ... so5. || iu oD | 796 |8 9 Tt jo 0-7 oe? 
43 | 112 OF Aurige [132] | 5 32 20 | +37 53 8185017 7 74— | C7 — 
44 | ¢ Orionis - “ye4 | 5 35 12 |— 2 0-2] 83.0/3 63)155+ 2.6 +? 
45 | 3115 & Camelopardi| 3115 | 5 38 © +62 44-2] 83:5 17 8 23— 15 +? 
46 | 52 Orionis seal GOR BA Ty les (6) OEHO biyit CO, || Pee ani diotk ap 
47 | 840 = Orionis BC...) 840 | 6 0 22 |+10 46-0] 79-0 |} 9 |174- | o7 ? 
48 | 4 Lyncis... sol) sekeMl | Onr2 17 le 50 25-1 | 83-8 |6 yi | 101+ og +7 
49 |143 OF Geminorum] [143] | 6 24 52 |+17 1-2] 8407 Io | Tor— 8-t + | 
50 | 149 OS Geminorum| [149] | 6 29 35 | +27 228] 84-1 |6 9 295— | o5 + 
51 | 15 Monocerotis 950 | 6 34 55 |+ 9 59:8] 82-6 |6$ 9 | 211+?) 3-0 +? 
52 |156 OF Geminorum| [156] | 6 40 57 |+18 19-7 84.0 64 7 |310— | 06 +? 
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Epoch oa Distance, 


Name of Star. 


1800+. | 


14 Lyncis ; 
52 P.VIL. Can. Min. 


6 Geminorum 


1074 = Monocerotis 
1081 = Geminorum 
1093 = Lyncis 
1104 & Puppis 
175 O& Geminorum 


170P.VIL.Can.Min. 
177 O& Lyncis 


OO) 100" 200: 


DI FIR NR 


« Geminorum 
182 OF Can. Min. 
187 OF Cancri 


ST 


13 P. VIII. Cancri 
v' Cancri 

? Cancri 

t Urse Majoris 


o*? Urse Majoris ... 


1316 = Hydre AB 
38 Lyncis 

201 OF Leonis 

21 Urse Majoris ... 
116 B Hydre 


1355 = Hydre 
1423 = Leonis 
49 Leonis nee 
128 P. X. Leonis ... 
227 O Leonis 


1472 = Leonis 
2290 OF Urse Maj. 
158 Russell Carine 


54 Leonis 


1500 & Leonis 
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Name of Star, 4 Position.| Distance. 


fe} 


229 P. X. Leonis.,. 285 + 
9 P. XI. Leonis ... 


339 B Leonis 


~r 


100 — 


“I 
Nie ie Nie 


14+ 
292+?) 
fhe 


TOO 


473, Lac. Carine... 


oO 


57 Urse Majoris... 


88 Leonis 


90 Leonis 


ioe) 


323+ 
209 —? 


“wT 


| 111 P.XT.Urse Maj. 
24103 Urse Majoris 


346 + 


[o“2) 


nN 
we Ne Rie Oe 


125+ 
187 Russell Crucis 


4 
° 


209 — 


| 1606 = Can. Venat. ) 5 338 — 
68B.Comee Berenices | fhe orig 
245 OS Come Beren. 
1643 = Come Beren. 
191 B Virginis 


1663 = Come Beren. 
209Russell Centauri 
26103Canum Venai. 
1734 = Virginis . 

266 OS Virginis ... 


I Bodtis... 

1781 & Virginis 

7 Bodtis... a 
238P.XITI.Virginis 
274 OF Bootis 


1808 & Bootis 
| 277 OF Bovtis 
1820 = Bootis 
121 B Bootis 

1863 = Bodtis 


| ¢ Bodtis... 
260 B Bodtis 
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Name of Star, Epoch 


Mag. | Position. | Distance. 


1883 = Bootis 
39 Bodtis 


~T 


N 
is ra Ss [oS Ld 


1893 & Bootis 


oO 


289 OF Bootis ... 
18 Librze 

342 B Bootis 

279 P. XIV. Bodtis 
1934 = Bootis 


1941 = Corone Bor. 
| 1944 = Serpentis ... 
296 OF Bootis 

| 1957 = Serpentis ... 
1985 = Serpentis ... 


1993 = Serpentis ... 
2006 = Draconis AB, 
v Scorpii AB. (=| 
B 120) f 
306 OS Corone Bor. 


2022 = Corone Bor, 


a Scorpii Aa 
2049 = Coronze Bor. 


toe 


<) 


2080 = Herculis ... 


25 — 


313 OS Herculis ... Ha | 


a 


3107 & Ophiuchi ... 


ioe) 
rol 
rol 


100 — 


20 Draconis ,.. ‘round— 


114— | 4-7 
| 311+ | 3-9 
53 76 
337+ | Wl 


| a Herculis 


wo ST 


p Herculis 
281 B Herculis 
135P.XVII.Ophiue. 


mo tm tn ST 


aa 
aL SY oS lo 
Us a SS (© SL 


“Sos 
(oe) 


2199 & Draconis .. 


ioe) 


S— : 
98— ) 19 


2218 = Draconis ... 350+ 2-1 


ioe) 
wie 


» Herculis 
260 P. XVII. 
401 B Herculis 


80+ 0-6 
292— | o-5 


IIg + 27-1 
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Name of Star. ° Decl. 1890. g. |Position,| Distance, 


5027 h Telescopii... 
73, Ophiuchi .,, 
2283 Ophiuchi 

417 B Herculis 

15 B Scuti Sob. 


452 B Herculis 


354 OF Serpentis... 


55 Tauri Poniat. ... 
358 OF Herculis ... 
2360 = Hereulis . 


2369 & Aquilee 
2384 & Draconis ... 
o Draconis 

2422 Herculis 


11 Aquilee 


2437 = Sagitte ... 
287P.X VIII. Draco. 
2454 = Lyre... 

17 Lyre... 

6 B Cygni 


371 OF Lyre 
108P.XIX. Draconis 
128 P. XIX. Anseris 
22 B Cygni ... 

375 O& Sagittze 


185 P, XIX. Antinoi 
2544 = Aquile AB 
2550 = Vulpecule 
2576 = Cygni 

17 Cygni 


307 P, XIX. Aquilee 


e Draconis 
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Epoch 


Name of Star, 1800+. 


Position.| Distance, 


191 BAquile ...| 2597 : { 5 | 9 | 80-7 


116 B Cygni ...| 2607 f 79-6 | 
393 OZ Cygni_...) [393] -4 | 86-5 


16 Vulpecule  ...) [395] 86-5 
396 P. XIX. Capric.| 2625 66-3 
2640 = Draconis ...; 2640 83-5 | 
| 6 Sagitte AB \ 83-9 
: sB.xx Dad pe 35*lhsh9 

17 . . Del- 
{ phiniBC —f| 209° 5 oa 
94 Vulpecule  ...) 2695 
aDel phn meat sao uel 


2708 & Cygni ...|_ 2708 


9/2) 
ro) 


2725 = Delphini ...| 2725 
418 OF Cygni ...)_ [418] 


nN ss © 


emiquuleig gic nel 2737 
429 P. XX. Cygni | 2741 


~T 


MEquulei  ...  <..| 24742 
2744 % Aquarli ...} 2744 
2746 =-Cygni ...|_ 2746 


a 
[hs Ss a 


WH oe 
Mm wT 
tole 


~T 


431 OS Cygni...|_ [431] 
50 P. XXI. Cygni | [432] 
7 Cygni... Fel a eaere 
437 OF Cygni...| [437] 
2790 & Cephei_ ...| 2790 


~r 
+i Pho 


29 B Pegasi... ...| 2804 


448 OF Cygni...|_ [448] 4 

2825 Aquarii we) 2025, 8h 

2847 = Aquarii ...| 2847 8 

41 Aquarii 8a 
211] 33 P. XXII. Pegasij 2877 |22 9 1/+16 38-9| 83-4 ly 10 | 354+ |Io-4 + 
212} 33 Pegasi AB ...| 2900 | 22 18 21|+20 17-4] 83-9 |6 9g |179— | 2.0 — 
213 | 37 Pegasi ... ...| 2912 | 22 24 24/+ 3 52-5| 85-5 {6 3|131+ | 03 +2 
214| 2928 = Aquarii ...| 2928 | 22 33 41|/—13 10-5] 77-7 |8 813161 eee 
215 FIDE IEE 2935 | 22 37 17 |— 8 53:2] 66-0 |7 82) 311") o:c ume 

u | 1 
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Name of Star. '. I Hipocls g. |Position.| Distance. 
1800+. é 


209P.XXI1T.Aquarii : 66-4 

G AAG PENST. aoe | enc 2] 77:8 

Rie) 125 SOX 

' Aquar. AB ; es 
2 ee i 

241 B Cephei one 0 | 83-7 


Bee e CAS] yaw. ses j ‘I | 83-7 


OTe eae j83-4 
yp . AMO : 181.0 
306 P. XXII. Pegasi 8 | 78-8 


3009 = Pegasi... 6) 64-9 


onrojn o HATS CO 


ro roe 


3009 = Piscium ... -7 | 65.2 


“T 


3046 = Ceti |... SOT eed 


(ea) 


37 Andromede ... 0} 83-7 
30560 = Andromedee 83-7 
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CHAPTER XIV. 


A CATALOGUE OF NEW STARS. 


N compiling the Catalogue of Uncalculated Comets 
(Book IV, ante), I found myself much embarrassed in con- 
sequence of the Chinese chroniclers having intermingled with 
their comets proper a number of objects specifically termed by 
them “new stars.” In some cases it was tolerably clear from 
internal evidence that these “new stars” were veritable comets, 
but in others it was impossible to express a confident opinion. 
Some of these uncertain objects were added to the cometary list, 
and others were wholly passed over, without any definite 
rule being conformed to. This manifestly involved serious 
drawbacks, and on reflection, conceiving that it would be con- 
venient to astronomers to possess a comprehensive catalogue of 
all recorded temporary stars, I determined to detach from the 
comets all ohjects which certainly were not comets and unite 
them with all objects which certainly were stars. The two lists, 
that is to say, this one and that in Book IV. Ch. VII. (axe), 
between them comprise, it is supposed, every comet of which an 
unequivocal record has been handed down to us. I cannot, how- 
ever, assert that this list is equally exhaustive in regard to the 
temporary stars. Let it be understood, therefore, that whilst 
the Comet Catalogue probably contains no stars, this, most 
likely, does contain some comets. 
[ have not included objects which are commonly, and on suffi- 
cient authority, dealt with as Variable Stars and usually in- 
cluded in Variable Star Lists; such will be found elsewhere. 
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The references cited as “Biot” are to E. Biot’s lists published 
in the Connaissance des Temps for 1846. The better known 
temporary stars are not dealt with at length, as they are 
described elsewhere in this volume. For the sake of complete- 
ness, however, it was necessary to mention them here. 


133 B.c. In June or July an extraordinary star appeared near 8, 7, p Scorpit.— 
(Biot; Williams, Comets, p. 6.) Perhaps identical with the comet of 134; or this 
may have been the temporary star which attracted the attention of Hipparchus and 
led to the formation of his Catalogue. 


76 B.c. In September—October an extraordinary star appeared between a and 6 
Urse Majoris.—(Biot ; Williams, Comets, p. 7.) 


101 A.D. On Dee. 30 a small yellowish-blue star appeared in the group a, y,7, 6, « 
Leonis (Biot); as no mention is made of any change of position it may have been 
merely a temporary star.—(Hind, Companion to the Almanac, 1859, p. 12.) 


107. On Sept. 13 a strange star appeared to the 8.W. of 5, €, 7 Canis Majoris.— 
(Biot.) 

123. In December—January an extraordinary star was seen in the region near 
a Herculis and a Ophiuchi.—( Biot.) 


173. On Dec. 10 a star appeared between a and B Centauri, and remained visible 
7 or 8 months; it was like a large bamboo mat, and displayed five different colours. 
—(Biot.) Williams dates this object for Dec. 7, 185.— (Comets, p. 16.) 


290. In May a strange star was observed within the Circumpolar regions.—Ma- 
tuoan-lin; Williams, Comeds, p. 26.) 


304. In May—June a strange star was seen in the sidereal division of a Taurt.— 
(Biot ; Williams, Comets, p. 27.) 


369. From the 2nd to the 7th Moon an extraordinary star was visible in the 
Western boundary of the circle of perpetual apparition. The 2nd Moon commenced 
about March 25, and the 7th about August 20.—( Biot ; Williams, Comets, p. 29.) 


386. Between April and July a strange star was seen in the sidereal division of 
A, », w Sagittarvii— (Biot; Gaubil; Williams, Comets, p. 29.) 


393. Between March and October asstrange star appeared in the sidereal division 
of p? Scorpii or in R.A. + 172.—(Biot.) Williams places this object in R.A. + 93). 
—(Comets, p. 30.) 


561. On Oct. 8 an extraordinary star was seen in the sidereal division of a 
Crateris,—(Biot ; Williams, Comets, ). 36.) 


577. Pontanus (Hist. Gelr. iii) dates the appearance of a comet in the year that 
the son of Chilperic died, consequently in 577. Pingré thinks that it is the object 
recorded by Gregory of Tours as having appeared in the middle of the Moon on 
Noy. i1, during the celebration of the vigils of St. Martin, and probably a meteor.— 
(Comdét. i. 323). 


827 (?). The year is very doubtful. The Arabian astronomers, Haly and Ben 
Mohammed Albumazar, observed at Bagdad a star in Scorpio for 4 months. It was 
as bright as the Moon in its quarters. 


829. In Noyember an extraordinary star was seen in ¢, 0, 0, t Canis Minoris.— 
(Biot; Williams, Comets, p. 40.) 


945. A new star was seen near Cussiopeia.—(Cyprianus Leovitius, Judicium de 
Novd Stella cited in Tycho Brahe’s De Novd Stella, anni 1572.) [There is no contem- 
porary authority for this statement, and its authenticity seems open to great doubt, 
unless, as is very likely, the allusion is to the comet of 945.] 
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1011. On Feb. 8 an extraordinary star was seen near o,7, ¢, ¥ Sagittarii.—(Biot. ) 


1012. From May to August (it would seem) a star was visible in Aries. It was of 
astonishing size and dazzled the eye. Jt varied in size, and sometimes it was not 
seen at all. It lasted 3 months.—(Hepidannus, Annales.) 


1054. On July 4 an extraordinary star appeared to the S.E. of ¢ Tauri. It dis- 
appeared at the end of the year.—( Biot.) 


1139. In this year an extraordinary star appeared in the division of « Virginis.— 
(Biot.) 

1174+. An immense star shone by night and by day in the W. It was sur- 
rounded by numerous others all bright red in colour.—(Boethius, Hist. Scot. xiii.) 
No doubt a meteor,—(Pingré.) 


1203. Between July 28 and August 6 an extraordinary star was seen in the S. E. 
in the division 4? Scorpti. The colour was bluish-white resembling that of Saturn.— 
(Biot.) ; 

1245. A bright star appeared in Capricornus for 2 months. It was comparable to 
Venus, but was red like Mars.—(Albertus Stadensis; Klein, Handbuch der 
Fixsternhimmel, p. 102.) 


1264, A newstar was seen in the vicinity of Cephens and Cassiopeia.—(Leovitius.) 
Klein considers that this and the preceding are identical, but the comments on Leo- 
vitius made, ante, under the year 945, seem to apply to this record also. 


1572. Jn Nov. 1572 a new star became visible in Cassiopeia; it lasted till March 
1574. [See p. 54, ante. | 

1584. On July 1 a star appeared in the sidereal division of 7 Scorpii.—(Biot ; 
Williams, Comets, p. 93.) 


1604. A new star appeared in Ophiuchus; at one time it was as bright as Venus. 
It was first seen on October 10, 1604, and last seen about the middle of October 1605. 
Its known duraticn was therefore about 12 months; but inasmuch as it was lost in 
consequence of coming into conjunction with the Sun its real duration might have 
been 14 or 15 months. At any rate in March 1606 it had become invisible. [See 


Pp. 55, ante. | 

1612. A new star appeared in 4 quila.—(Riccioli, Quelle Fromordi Meteorologica, 
lib. ili. cap. 2, art. 7; Klein, Handbuch, vol. ii. p. 105.) Klein insinuates that this 
is identical with a new star dated by the Chinese for 1609. 

1621. On May 12 a reddish star was seen in the E.—( Williams, Comets, p. 94.) 

1848, 1866, 1876. New stars appeared in each of these years, but as they are 
described at length elsewhere, no further reference to them need be made here. [See 
PP. 55, 56, ante. ] 

1885. On or about August 31 a new star burst forth in the great nebula in 
Andromeda, At its maximum brilliancy it was about mag. 6.—( Observatory, vol. viii, 
pp. 321, 330, &e. Oct. 1885.) 


INDEX. 


*.* This Index is designed for use in connexion with the Table of Contents. 
It is not complete by itself. 


igol, 45. 
Andromeda, 125 ; nebula in, 73. 
Antlia Pneumatica, 126. 
Apparatus Sculptoris, 220. 
Apus, 127. 
Aquarius, 128 ; cluster in, 66. 
Aquila, 129. 
Ara, 131. 
Argo, 132; great nebula in, 88; star 7 
Argtis, 46, 103. 
Aries, 140. 
Auriga, 141. 


Bible references to stars, 15. 
Bootes, 143. 


Cela Sculptoris, 144. 

Camelopardus, 145. 

Cancer, 146; cluster in, 61. 

Canes Venatici, 147; nebula in, 63. 

Canis Major, 148. 

Canis Minor, 149. 

Capricornus, 151. 

Oassiopeia, 152. 

Centaurus, 154; cluster in, go. 

Central Sun hypothesis, 24. 

Cepheus, 156. 

Cetus, 158. 

Chameeleon, 160. 

Circinus, 160. 

Circulus Lacteus, 11T. 

Clusters of stars, 58; Catalogue of, 261. 

Clypeus Sobieskii, 221; nebula in, 91. 

Coloured stars, 36. 

Columba, Noachi, 161. 

Coma Berenices, 162; as a group of 
stars, 61. 


Constellations, list of, 114. 
Cor Caroli, 147. 

Corona Australis, 163. 
Corona Borealis, 164. 

Corvus, 165. 

“Crab ” nebula in Taurus, 85. 
Crater, 166. 

Crux, 167; cluster in, 89. 
Cygnus, 168. 


Delphinus, 171. 

Dorado, 171 ; nebula in, 88. 
Double stars, 28; Catalogue of, 256. 
Draco, 172. 

“ Dumb-bell”’ nebula, 91. 


Elliptic nebule, 73. 
Equuleus, 174. 
Eridanus, 175. 


Fixed Stars, I. 
Fornax Chemica, 177. 


Galaxy; see Milky Way. 
Gemini, 178. 
Grus, 180, 


Harvard Photometry cited, 12, 120. 
Hercules, 181. 

Herschel, Sir J., remarks on stars, 18. 
Horologium, 183, 

‘* Horse-shoe” nebula, gI. 

Hyades in Taurus, 61. 

Hydra, 184. 

Hydrus, 186. 


Indus, 44. 
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Lacerta, 187. 

Leo, 188. 

Leo Minor, 190. 

Lepus, yo. 

Libra, 191. 

Lupus, 192. 

Lynx, 194. 

Lyra, 195 ; annular nebula in, 69. 


Magellanic clouds, 94. 

Magnitude of stars, 3; list of stars of the 
1¢ magnitude, 3. 

Microscopium, 197. 

Milky Way, 105. 

Monoceros, 197. 

Mons Mensz, 196. 

Multiple stars, 40. 

Musca Australis, 199. 


Nebule, 66 ; list of, suitable for amateurs, 
261; Sir J. Herschel’s abbrevations, 97; 
variable, 99. 

Nebulous stars, 81. 

Norma, 200. 

Nubeculz, 94. 


Octans, 200. 

Ophiuchus, 201. 

Orbis lacteus, III. 

Orion, 203 ; nebula in, 85, 86. 
Oxford Uranometria cited, 12, 120. 


Parallax of stars, 6. 

Pavo, 205, 

Pegasus, 206. 

Periodic stars, see Variable stars. 
Phenix, 210. 

Photometry of stars, 5. 

Pictor, 211. 

Pisces, 212. 

Piscis Australis, 213. 

Piscis Volans, 234. 

Planetary nebule, 76. 

Pleiades, 59. 

Pole star, north, 2; south, 200, 
Preesepe (in Cancer), 61. 
Proper motion of stars, 22, 


Index. 


Pyramids, remarkable circumstance con- 
nected with, 2. 


Red Stars, Catalogue of, 291. 
Reticulum Rhomboidalis, 214. 


Sagitta, 215. 

Sagittarius, 216; cluster in, 65; nebule 
in, go. 

Scorpio, 218. 

Sculptor, 220. 

Scutum Sobieskii, 221; nebula in, gt. 

Serpens, 222. 

Sextans, 223. 

Signs of the Zodiac ; see Zodiac. 

Spiral nebule, 74, 77. 

Stars, double, 28 ; binary, 31; coloured, 
36; multiple, 40; variable, 43; cata- 
logue of Variable, 271 ; catalogue of 
Red, 291; catalogue of Binary, 318; 
temporary, 54. 

Stellar parallax, 6. 


Taurus, 224. 

Taurus Poniatowskii, 117. 
Telescopium, 226. 
Temporary stars, 54. 
Toucan, 227. 

Triangulum, 228. 
Triangulum Australe, 229. 
Twinkling, 25. 


Uranometria Argentina, 120. 
Ursa Major, 229. 
Ursa Minor, 232. 


Variable stars, 43 ; Catalogue of, 271. 

Virgo, 233. 

Volans, 234. 

Vulpecula, 235; ‘ Dumb-bell” nebula 
in, gl. 


“ Watling-street,” 111, 
“Way to St. James's,” 111. 
“Whirlpool” nebule, 74. 


Zodiac, constellations in, 114; invention 
of, 15. 


A COMPREHENSIVE GENERAL INDEX TO 
THE WHOLE WORK. 


A. 


ABBE, C., Sun-spots and terrestial tem- 
peratures, vol. i. p. 39; Paper by, on 
the Distribution of Nebule, referred to, 
iii. 95. 

Abbott, R., Observations by, of the 
Nebula in Argo, i. 103. 

Aberration of Light, what it is, i. 380; 
the constant of, i. 381; different values 
of, 1. 381; history of the discovery of, 
i. 382. 

Aberrations, spherical and chromatic, of 
telescopes, ii. 13; how remedied, ii. 14 ; 
tests for, ii. 15. 

Abney, Capt. W., his researches in 
meteorological spectroscopy, ii. 316; 
his photographs of the spectra, ii. 
389, 413. 

Abul Hassan Ali, his Catalogue of Stars, 
i. 488. 

Abul Wefa, perhaps the discoverer of 
the Moon’s variation, i. 120. 


Abundantia (Minor Planet (59), i. 662. 


Acceleration, Secular, of the Moon’s Mean 
Motion, i. 121. 

Achernar (a Eridani), iii. 175; a star of 
the 18 magnitude, ili. 3. 

Achromatism of telescopes, ii. 14, 290. 

Adams, an observer of the solar eclipse 
of 1858, i. 292, 294. 

Adains, J. C., his researches on the Moon’s 
motions, i. 121; his unfair treatment 
by the French, i. 252; his researches 
in connection with Neptune, i. 253; 
observes the Solar eclipse of 1851, i. 
275; his researches as to meteor 
comets, i. 629; his researches on the 
secular acceleration of the Moon’s mean 
motion, i. 121; his opinion on De 
Cheseaux’s Cycle, ii. 463. 

Adelheid (Minor el i. 668. 

Adelinda (Minor Planet (2), i. 666. 

Adelmus the Monk, i. 44. 


Adeona (Minor Planet s)), i, 662. 
VOL, III. 


Adjustments of Newtonian reflectors, ii. 
I1; of the Transit Instrument, ii, 129 ; 
of the Sextant, ii. 150, 161. 

Adjustments of the Equatorial, ii. 111 ; 
different form of, suggested by Sir H. 
Grubb, ii. 117. 


Adorea (Minor Planet ()), i. 668. 
Adrastea (Minor Planet (9), i. 666. 
Adria (Minor Planet ) i, 662. 
f®gina (Minor Planet Gx), i i. 658. 
/Egle (Minor Planet (6), i i. 658. 


Aimilia (Minor Planet (1s9)), i. 662. 


Aérolites, i. 589; chemical constitution of, 
i. 590; circumstances attending fall of, 
i. 591; ancient, i. 591; important 
modern, i. 592, 594; distribution of the 
falls of through the various months of 
the year, i. 593; some discovered the 
fall of which was not seen, i. 598; 
catalogues of, i. 596. 

AMthva (Minor Planet ()), i. 165, 660. 

After-glow, Nubian, i. 393. 

Agathe (Minor Planet (2), i. 666. 

Agathocles, Eclipse of, i. 324. 

Age of the Moon, ii. 448. 

Aglaia (Minor Planet (48)), i. 656. 

Air-bubbles in object-glasses, ii. 243. 

Airy, Sir G. B., proposes to ascertain 
Sun’s parallax by observations of Mars, 
i, 2; discovers the Long Inequality 
of Venus, i. 106; his account of the 
figure of ‘the Earth referred to, i. 108; 
on the Moon’s diameter, i. 118 ; on the 
Moon’s motions, i. 122, 140; observes 
a remarkable spot on Jupiter, 1. 176; 
his value of the period of Jupiter's 
rotation, i. 181; his connection with 
the discovery of Neptune, i. 253; ob- 
servations of solar eclipses by, i. 275, 
285, 2860, 295; his researches on an- 
cient eclipses, 1. 322, 3243 remarks by 
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him on Occultations, referred to, i. 357 ; 
his Memoir on Tides, cited, i. 361; his 
remarks on aberration, cited, 1. 382; 
value of parallax, i. 385; his observe- 
tions of Donati’s comet in 1858, i, 410 ; 
his “Prismatic Eye-piece,” il. 29; his 
account of the “ Northumberland ”’ tele- 
scope at Cambridge, referred to, ii. 69 ; 
his form of Universal Equatorial,ii, 104; 
his modification of the Zenith Sector, 
ii. 168; his Reflex Zenith-Tube, ii. 170 ; 
invents the Orbit-sweeper, ii. 177; in- 
vestigates the alleged changes in the 
great nebula in Argo, iii. 104 ; pendulum 
experiments by, li. 484; measurement 
of arc between Valencia and Greenwich, 
ii. 484; his Catalogues of Stars, ii. 490, 
491, 492, 493, 494. 

Airy, Miss, her observations of the 
Pleiades, iii. 59. 

Albategnius, his observations of the 
length of the day, ii. 423. 

Albedo of stars, ii. 541. 


Alceste (Minor Planet (4), i. 660, 


Alcmene (Minor Planet (s2)), i. 658. 


Alcor (p Urse Majoris), iii. 230, 258. 

Alcyone, one of the Pleiades, ii. 59 ; the 
Central Sun theory, iii. 24. 

Aldebaran (a Tauri), iii. 224, 225, 240. 
A star of the 18* magnitude, ili. 4, 12; 
ancient names of, ili. 9; colour of, iii. 
39; occultation of, i. 356 ; spectroscopic 
observations of, ii. 353, 354, 373, 376. 

Aletheia (Minor Planet (s9)), i, 668. 


Alexandra (Minor Planet Gs)), i. 656. 


Algol (6 Persei), iii. 4,240. A well-known 
variable star, iii. 45 ; other stars of the 

‘same type, iil. 49; Pickering’s theory 
as to its variability, ii. 370. 

Algorab (5 Corvi), iii. 165; perhaps the 
centre of a system, iii. 25. 

Alidad, ii. 542. 

Aline (Minor Planet (8), i. 668. 


Alioth (€ Ursz Majoris), iii. 230, 231. 

Almanack, some account of, ii. 444; deri- 
vation of the word, ii. 445; for use in 
observations, ii, 263; Nawtical, i. 355 ; 
ii. 262, 263 ; commencement of, ii. 478. 

Almucantar, ii. 173, 542. 

Alphonsine Tables, ii. 423. 

Al-Sufi, his Catalogue of Stars, ii. 48. 

Altair (a Aquilee), iii. 130. A star of the 
1st magnitude, iii. 4; various estimates 
of, ili. 11; parallax of, ili. 10; proper 
motion of, ii. 23. 

Altazimuth instrument, ii, 164. 

Altazimuth mounting for reflectors, ii, 
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Althza (Minor Planet (1)), 1. 660. 
Amalthza (Minor Planet (113)), i. 660. 


Ambrosia (Minor Planet (93), i. 664. 
American Nautical Almanac, ii. 263. 
Amos, Prophet, cited, ili. 15. 

Ampella (Minor Planet (2), i. 664. 


Amphitrite (Minor Planet @)), i. 6543 
Tables for, i. 170. 

Amplitude, ii. 542. 

Anabasis, Xenophon’s, cited, i. 322. 

Anagram on Venus, i. 105. 


Anahita (Minor Planet (=), i. 165, 668. 


Anaxagoras on comets, i. 487; on the 
stars, ii. 18. 

Anaximander, a disciple of Thales, dis- 
covers the obliquity of the ecliptic, i. 
109. 

Anaximenes, on the stars, iii. 18. 

Andromache (Minor Planet G75), TOR 
662. 

Andromeda (constellation), iii. 114, 125, 
240. Meteors of, i.612,-615, 623, 631, 
635, 6433; orbit of meteors in, i. 630, 
635; spectrum of new star in, ii. 367; 
great nebula in, iii. 73; the nebula 18 
HI LV. in, iii. 86. 

Angelina (Minor Planet G)), i. 656. 

Angle, definition of, ii, 542. 

Angle of position of a double star, ii. 35, 
542. 

Angle of situation, li. 542. 


Angstrom, his spectroscopic work, ii. 305, 
308 ; his observations of the zodiacal 
light, ii. 338; his map of the solar spec- 
trum, ii. 381. 


Anna (Minor Planet (%s)), i. 668. 


Annual equation of the Moon, i. 121. 

Annular eclipses of the Sun, i. 262; red 
flames seen during, i. 284; of March 
15, 1858, i. 291. 

Annular nebule, iii. 69; 57 M Lyra, 
description of, iii. 69; list of, 111. 73. 

Anomalistic year, ii. 422, 467. 

Anomaly of a planet or comet, ii. 542. 

Antarctic Ocean, i. 370. 

Antares (a Scorpii), ii. 542 ; iii, 218, 219. 
A star of the 18* magnidude, ili, 4, 12 ; 
its colour, ili. 39. 

Antigone (Minor Planet @)), i. 660. 


Antinous, iii, 115; treated as part of 
Aquila, iii, 129 ; cluster 11 M in, iii. 
64, 05. 

Antiope (Minor Planet (9)), i. 658, 

Antipodes, ii. 543. 
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Antlia Pneumatica (constellation), iii. 
116, 126. 


Antonia (Minor Planet (272)), i. 668. 


Aphelion, Sun in,i. 8; derivation of the 
word, i. 57; ii. 543; of an orbit, i. 61; 
of Donati’s comet, i. 57; of certain 
other comets, i. 484. 

Apian, P., observes that comets’ tails are 
turned from the Sun, i. 410. 

Apis (constellation), iii, 115, 117. 

Apogee, derivation of the word, ii. 543 ; 
Moon in, during eclipses, i. 268; daily 
motion of Sun in, ii. 419. 

Apollonius Pergzeus, i, 116 ; on comets, 
i. 487; his Life, by Philostratus, cited, 
nh ksh 

Apparatus Sculptoris (constellation), iii. 
116, 220. 

Apparent movements of the planets, 1. 
55- 

Apparent noon, ii. 419. 

Apsides, Line of, definition of, ii. 543; of 
the Earth’s orbit, their annual motion, 

“i. 1103; of the Moon’s orbit, i. 122. 

Apus (alias Avis Indica, constellation), 
ii. 115, 127. 

Aquarius (constellation), iil. 115, 128; 
cluster 2 M in, iii. 66 ; radiant point of 
meteors in, i. 640; the nebula 1 HI 
IV. in, iii. 80. 

Aquila (constellation), ili. 114, 129. 

Ava (constellation), ili. 115, 131 

Arabian astronomy, i. 121. 

Arago, D. J. F., warning by, as to hasty 
generalisations, i. 36; on the relative 
brightness of the Sun’s surface, i. 43; 
his polariscope experiment, i. 43; his 
remarks on Kepler’s laws, i. 60; anec- 
dote by, of General Buonaparte, 1. 97 ; 
on the Lunar Librations, i. 120; his 
account of the Moon’s surface referred 
to, i. 128; on the rainfall as affected 
by the Moon, i. 141; on the colour of 
Mars, i. 151; his remarks on the 
brightness of Jupiter’s satellites, i. 196 ; 

. note by, on the discovery of Uranus, i. 
243; anecdote by, of Le Monnier, i. 244; 
on the compression of Uranus, i. 244; 
observes the dark Moon, i. 285 ; his 
ideas respecting certain phenonena seen 
during occultations, i. 357; on the 
position of a comet’s nucleus, i. 399; 
on the character of the nuclei of comets, 
i. 410; his Catalogues of Meteors &c. 
referred to, i. 591, 590; his statistics 
as to meteors, i. 593, 602, 625; anec- 


dote of the Paris clocks, ii. 420; his_ 


derivation of the word ‘ Almanack,’ ii 
445; his remarks on variable stars, iii. 
50. 


Aratus, his Diosemeia cited, iii. 61. 

Are of the meridian, measurements of, ii. 
481. 

Ares, various, ii. 543. 

Archimedes (Lunar mountain), i. 129, 
139. : 

Arcturus (a Bodtis), ii, 543. A 18 
magnitude star, ii, OR aie, se bye 
parallax of, iii, 10; heat radiated by, 
iii. 215; proper motion of, iii. 23; 
perhaps the centre of a system, ili. 25; 
twinkling of, iii. 26; spectrum of, ii. 
324; colour of, iii. 39. 

Areas, Equal, Kepler’s Law of, i. 57, 58. 

Areas of object-glasses, ii. 247. 

Arete (Minor Planet (7), i. 664. 


Arethusa (Minor Planet (6s)), i. 658. 
Kew) 5 


Argelander, F. G. A., his observations of 
Vesta, i. 165; his suggestions for de- 
termining the brightness of the minor 
planets, i. 170; his maps, iii. 18; his 
statement as to the number of the 
stars, iil. 118; his investigation of the 
orbit of the comet of 1811, i. 447; his 
Uranometria Nova referred to, ii. 264; 
his researches as to Mira Ceti, iii. 43 ; 
his researches as to Algol, iii. 45 ; his 
researches as to B Lyre, iii. 46; his 
statement of the place of Tycho Brahe’s 
star, iii. 55; his estimate of the num- 
ber of the stars visible to the naked 
eye, lil, 118; his Catalogues of Stars, il. 
499, 491, 492; his Atlases, ii. 503. 

Argo (constellation), iii. 115, 132; let- 
tering of, iii. 17; great nebula in, iii. 
88, 103; star 7 in, lil. 46, 103. 

Ariadne (Minor Planet G@s)), i. 656. 


Ariel (satellite of Uranus), i. 247. 

Aries Wigroamere iii, 114, 140; first 
point of, ii. 447, 5 

Aristarchus of ce thought the Earth 
revolved round the Sun, i. 72, 116. 

Avistarchus (Lunar mountain), Mh, BOLD 
127. 

Aristillus (Lunar mountain), i. 127. 

Aristotle, 1. 45, 359, 373, 4873 lil. 112. 

Aristyllus, hb BY 

Armillary sphere, explanation of, ii. 543. 

Artaxerxes, i. 333. 

Artemis (Minor Planet (03), i. 658. 

Artificial horizon, 1. 155. 

Ascending node, of planetary orbits, i. 
57; of cometary orbits, i. 282. 

Ascension, Oblique, ii. 543. 

Ascension, Right, ii. 447, 543 

Aschera (Minor Planet (24)), i. 666. 

Ashtaroth, ii. 450. 

Asia (Minor Planet ©); i, 656. 
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Asporina (Minor Planet (8), 1. 668. 


Assyrian astronomy, il. 291. 

Astarte, ii. 450. 

Asteroids, li. 543. 
164. 

Asterope (Minor Planet (3)), 1.666 ; (one 
of the Pleiades), iii. 60. 

Astrea (Minor Planet (2); i, 654; name 
suggested for Uranus, i. 243. 

Astrolabe, ii. 344. 

Astrological influences of Mercury, i. 91 ; 
of Jupiter, i, 183, 241. 

Astrology, li. 544; iii, 17. 

Astrometer, Knobel’s, ii. 191. 

Astronomical instruments, ii. T. 

Astronomical Society of London, its Cata- 
logue of Stars, ii. 489. 

Astro-Photo-Heliograph, at the Paris 
Observatory, ii. 177. 

Atala (Minor Planet (s2)), 1. 662. 

Atalanta (Minor Planet @)); i, 636. 

Ate (Minor Planet (2)), i. 660. 

Athamantis (Minor Planet (230)), i, 666. 

Athor (Minor Planet (161), i. 662. 


Atlases, celestial, names of, ii. 264, 486. 

Atmosphere, doubtful if Mercury has one, 
i. 89; of Venus, i, 100; of the Earth 
causes refraction, i. 387 ; probably none 
on the Moon, i. 134; of Mars, 1. 159; 
of Jupiter, i.174; of Saturn, i. 203. 

Atropos (Minor Planet (273)), i. 668. 


Auerbach, his observations of the solar 
eclipse of 1860, 1. 208. 

Augmentation of the Moon’s semi-diame- 
ter, li. 544. 

Augusta (Minor Planet 4), i. 668. 

Augustus Czesar, his reform of the Calen- 
dar, ii. 426. 

Auriga (constellation), iii. rr4, 141. 

Aurora (Minor Planet (4)), i, 658. 


Aurora Borealis and spots on the Sun, i. 
31, 353; vibrations in comets’ tails re- 
sembling, 1. 412; no such phenomenon 
on Venus, i. 191. 


Ausonia (Minor Planet (3), i. 656, 
Austria (Minor Planet (6), i, 660. 


Automatic Spectroscope, ii, 185. 

Autumn, changes in the length of, i. I10, 

Autumnal equinox, i. 375 3 ll. 447. 

Auwers, A., his observations of a variable 
nebula, ii, 102; his Catalogue of Stars, 
il. 494, 495; his Catalogue of Nebula, 
ii, 501, 


See Minor Planets, i. 
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Auzout, on the Moon’s atmosphere, i. 133; 
possesses a telescope of 600-feet focus, 
li. 294. 

Averroes, a Spanish Moor, i. 44. 

Avis Indica (alias Apus, constellation), 
Ui Les eis 

Axial rotations of the planets, i. 653; and 
See the several planets. 

Axis, of the earth, ii. 446; of a planet, il. 


544- “ye * 
Azimuth, definition of, ii. 544. 


B. 


Backhouse, T. W., his observations of the 
Zodiacal Light, i.147; his observations 
of a fireball in 1888, i. 605. : 

Bacon, R., spectacles known to, ii. 291; 
suggests the reform of the Calendar, ii. 

26. 

Bailly, S., writes on the history of ancient 
astronomy, ii. 506. 

Baily, F., his value of the earth’s density, 
i. 5; describes the “ beads” which bear 
his name, i. 277 ; notes the ruddy hue 
of the Moon during eclipses of the Sun, 
i, 284; investigates old eclipses, i. 324 ; 
his value of the Constant of Aberration, 
1.381; B.A.Catalogue, ii.490; revision 
of the constellations by, ili. 4, 17, 120; 
his Catalogues of Stars, 11. 489. 

Baily’s Beads, i. 277, 278, 279; photo- 
graph of, i. 307. 

Ball, R. 8., his Catalogue of Stars ob- 
served for parallax, ii. 494. 

Ballot, B., traces a connection between 
the Sun’s rotation and terrestrial tem- 
peratures, i. 39. 

Baltic Sea, the tides in, i. 367. 

Barbara (Minor Planet (34}), i. 666. 


Bardou of Paris, equatorial made by, ii. 
72. 

Barlow lens, ii. 21. 

Barlow-lens Micrometer, ii. 43. 

Barnard, E. E., his observations of tele- 
scopic meteors, i. 646. 

Barnard’s periodical comet, i. 415, 427. 

Barneby, T., his observations of Jupiter’s 
IIT" satellite, i. 190. 

Barnes, A., his Votes on Job, cited, iii. 15. 

Barometer, use of in determining refrac- 
tion, i. 389; effect of changes of, on 
clocks, ii, 212; in observatory, ii, 220. 

Bartsch, J., his Planispherium referred 
to, ii. 488 ; his Catalogue of Stars, ii. 488. 

Base-lines, measurement of, ii. 481. 


Baucis (Minor Planet G)), i, 662. 


Baudouin, his account of the supposed 
satellite of Venus, i. 103. 
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Baxendell, J., observes the transit of 
Mercury of 1861, i. 342. 

Baxendell, J., jun., his observations of 
variable stars, cited, ili, 271. 

Bayer, J.,; his lettering of the stars, iii. 9, 
17; his Atlas, ii. 502. 

Bayeux Tapestry, Halley’s comet recorded 
in, i. 442. 

Beatrix (Minor Planet (#3)), i. 658. 

Becquerel, his spectroscopic researches, ii. 
388. 

Bede, his reference to Adelmus, i. 44. 

Beechey, Adm. F. W., his remarks on the 
tides in the Pacific, i. 369. 

Beechey, Rey. Canon, on the appearance 
of the Moon during a lunar eclipse, i. 


331. 

Bedford Observatory, ii. 196; Equatorial 
of, ii. 68 ; Transit Instrument of, ii.120, 
204; Floating Collimator used at, ii.171. 

Beer and Midler, their observations of 
Mercury, i. 89; their observations of 
Venus, i, 99; measurements of lunar 
mountains, i. 124; favour the idea of 
a lunar atmosphere, i. 134 ; joint map 
of the Moon, i. 139; il. 503; on the 
orbits of Saturn’s satellites, i. 232; 
their observations of the lunar eclipse 
of 1883, i. 326. 

Behrmann, his Atlas des siidlichen ge- 
stirnten Himmels referred to, ii. 264, 
504. 

Belgrade, siege of, i. 331. 


Belisana (Minor Planet G8); i. 664. 


Bellatrix (y Orionis), iii. 203, 204; per- 
haps the centre of a sidereal system, iil, 
25. 

Belli, his explanation of a phenomenon 

seen during eclipses of the Sun, i. 276, 


Bellona (Minor Planet @)); i. 654. 


Belts, of Jupiter, i.174; of Saturn, i. 205. 

Bergeron’s experiment in imitation of 
lunar volcanoes, i. 125. 

Berlin Academy Star Maps, ii. 503. 

Berliner Astronomisches Jahrbuch, ii. 263. 

Berosus, hemisphere of, ii. 444. 

Bertha (Minor Planet (ap), i. 662. 


Berthon, Rev. E. L., his dynamometer, ii. 
23; observatory planned by, ii. 229. 
Bertrand, his discussion of the alleged 

_ satellite of Venus referred to, i. 104. 

Berzelius, J. J., his analysis of aérolites, 
i, 590. 

Bessel, F. W., memoir by, on the Moon’s 

’ Atmosphere, i.128; unable to assign a 
value to Mars’s compression, i. 149; his 
measures of Saturn referred to, i. 203, 
222; on the mass of Saturn’s rings, i. 
231; on the orbit of Titan, i. 234; his 


341 


value of Precessian, i. 375; his Tables 
of Refraction referred to, i. 392 ; draw- 
ings of Halley’s comet by, i. 440; sug- 
gests observations of stars in the Prime 
Vertical, ii. 156; his Catalogues of 
Stars, ii. 489, 490, 492. 

Bestiary, old name for the ecliptic, i. 116. 

Betelgeuse (a Orionis), ili. 203, 205. A 
star of the 18 magnitude, iii. 3; an- 
cient name of, iii. 9; its brightness, ili. 
I1; its spectrum, li. 353, 354. 


Bettina (Minor Planet (259)), i. 668. 


Bianca (Minor Planet (a8) , 1. 666. 


Bianchini, his value of the Sun’s rotation, 
i. 14; his observations of Venus, i. 98 ; 
his observations of Jupiter, i. 195. 

Bible, references to— 

Gen. i. 14, ii. 418; ili. 16. 
Gen. villi. 22, i. 374. 
Exod. xii. 18, ii. 450. 
Hxody xx.) 1 inl A330 
Ley. xvii. 7, 1. 490. 

Lev. xxiii, 5, ii. 450. 

Job ix. 9, iii. 15. 

Job xxxviii. 31-2, ili. 15. 
Isaiah xiv. 12,1. 104, 490. 
AGES TES th Iss) 

Daniel, ii. 461. 

Amos y. 8, iii. 15. 

St. Jude 13, i. 490. 
Revelation, ii. 461. 

Rev. xii. 3, i. 490. 

Bible allusions to Comets, conjectured, i, 
489 ; to stars, ili. 15. 

Bidder, G. P., his micrometer, ii. 37. 

Biela’s Comet, i. 408, 430, 521-30 passim, 
548, 031. 

Binary Stars, Catalogue of, iii. 318. 

Biot, E., researches as to Chinese comets, 
i. 411, 551; ili. 332. 

Birds, eftect on, of eclipses of the Sun, i. 
272, 293, 305. 

Birmingham, J., observes a temporary star 
in Corona Borealis, iii. 56; his Catalogue 
of Red Stars cited, iii. 291, 294. 

Birt, W. R., spots on the Sun observed 
by, i. 16; his Map of the Moon, i. 140; 
his observations of the Zodiacal Light, 
i. 146; his hints on observing the moon, 
li. 269. 


Bishop, G., his Star Charts, ii. 503. 


Bissextile, origin of the term, 11. 424. 

Blainpain’s comet, i. 430, 434, 520. 

Blakesley, Dean, his Herodotus referred 
to, i. 323. 

Bode, J. E., his so-called Law, i. 67; 
suggests a name for the planet Uranus, 
i. 243; adds to the number of the con- 
stellations, iii, 117; his Catalogue of 
Stars, ii. 489 ; his Atlas, ii. 502. 
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Bohnenberger’s Collimating Eye-piece, ii. 


173. 

Bolometer, Langley’s, ii. 389. 

Bond, G. P., his estimate of the Moon’s 
light, i. 138; his estimate of Jupiter’s 
reflective power, i. 182; discovers Sa- 
turn’s Dusky Ring, i. 212; his estimate 
of the thickness of Saturn’s rings, i. 
222; on the shading of Saturn’s In- 
terior Ring, i. 228; his Memoir on 
Donati’s Comet referred to, i. 457; his 
drawing of the great nebula in Andro- 
meda, iii. 73 ; his Catalogue of Nebule, 
ii. 501. 

Bond, W. C., his observation of Jupiter’s 
TITS satellite, i. 189; his drawings of 
Saturn “beaded,” i. 225; his observa- 
tions of Neptune, i. 258; his photo- 
graphs of stars, ii. 391; his Catalogue 
of Stars, ii. 491, 

Bonn Observatory Atlas, ii. 503. 

Bonpland, his observations of shooting 
stars in 1799, i. 616. 

Books, useful in an observatory, ii. 263, 
265; relating to astronomy, ii, 506. 
Bootes (constellation), iii. 114, 743; the 

star a in, see Arcturus, 

Borda, his repeating circle, ii. 167. 

“Bore,” the, on the Severn, i. 371. 

Boreel, his statement respecting the in- 
vention of the microscope, i. 292. 

Borelli, his inquiries respecting the in- 
vention of the telescope, ii. 292. 

Bosanquet, J. W., on ancient solar eclipses, 
i. 325. 

Bouger, hig estimate of the Sun’s light, i. 
8; of the Moon’s light, i. 138. 

Boulliaud, his theory as to variable stars, 
lil. 48. 

Bouvard, A., his Tables of Jupiter, i. 199 ; 
his Tables of Saturn, i. 241 ; his Tables 
of Uranus, i. 250; investigates the mo- 
tion of Uranus, i. 252. 

Box-sextant, ii. 160, 163. 

Bradley, Rey, J., observes Uranus as a 
fixed star, i. 244; his discovery of nu- 
tation, 1. 378; his Catalogue of Stars, 
ii. 488. 

Brady, his Clavis Calendaria cited, ii. 
440, 442. 

Brahe, ‘l'ycho; see under ‘‘ Tycho,” 

Branfill, Capt., his observations of the 
solar corona in 1868, i. 305. 

Brass-work, cleaning of, ii. 249. 

Bredechin, his paper on the Tails of Comets 
referred to, i. 413; his pamphlet on 
Shooting Stars referred to, i. 608. 

Breen, J., his observations of Venus, i. 
100, 

Bremiker, his Book of Logarithms referred 
to, li. 265. 
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Brett, J. W., his opinion as to Jupiter's 
spots, i. 180; his altazimuth mounting 
for reflectors, li. 55. 

Brewster, Sir D., on the cause of the Sun’s 
corona, i, 280; his spectroscopic re- 
searches, ii. 306 ; maps the atmospheric 
bands, ii. 311. 

Bright, H. E. R., his drawing of the solar 
eclipse of 1874, i. 315. 

Brisbane, Sir T. M., his Catalogue of Stars, 
li. 490; observes n Argis, iii. 47. 

Bristol, the tides at, i. 371. 

British Association, Meteor Committee of, 
1, 635; Catalogue of Stars, ii. 265, 490. 

Brodie, KF, his observations of Sun-spots, 
i, 20; of a solar storm, i. 32; his draw- 

ing of Mars, i. 151; his observations of 
the transit ‘of Venus in 1882, i. 3543 
his drawings of the great comet of 1861, 
i. 463; his observations of Coggia’s 
comet in 1874, i. 468; his modification 
of the German equatorial, ii. 71; his 
use of a box-sextant, ii. 160; his me- ~- 
ridian mark, ii, 208; design for an 
observatory by, il. 220. 

Brodie, C. G., his observations of red 
stars, ili. 293. 

Brooks, W. R., his observations of the 
great comet of 1882, i. 477, 478; dis- 
covers various comets, i. 543, 545, 5473 
his observations of telescopic meteors, 
i. 645. 

Brorsen’s periodical comet, i, 415, 425, 
531-541 passim, 548; spectrum Olt 
425; ll. 343. 

Brothers, A., his photographs of the solar 
eclipse of 1870, 1. 313; his atlas, 1. 504. 

Browning, J., his observations of Venus, 
j. 100; his observations of Saturn, i. 
205 ; his Suggestions for the use of Re- 
flectors cited, ii. 249; observes meteors 
with a spectroscope, il. 350. 

Bruhnsg, C., his observations of the solar 
eclipse of 1860, 1, 296; his Atlas, ii. 504. 

Brunhilda (Minor Planet (3), i. 660. 


Brunnow, F., investigates the orbit of Di 
Vico’s comet, i. 433. 

Buchanan, Planets mentioned by Bur- 
mese, i. 246. 

Buchner, his Catalogues of Aérolites re- 
ferred to, 596. 

Buffham, T. H., his observations of Ju- 
piter’s satellites, i. 195; on the ellip- 
ticity of Uranus, i. 245; on the rota- 
tion of Uranus, i. 245. 

Bunsen, observations of solar spectrum, 
li. 308 ; his map of the spectrum, ii. 


379- 
Burchell, his observations of » Argtis, 
iii. 47. 


Burckhardt, his Tables of the Moon, i 
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140; infers the existence of a planet 
beyond Uranus, i. 253. 

ee enumeration of the planets, i. 
2406. 

Burnham, 8. W., his Bright-wire Micro- 
meter, il. 40; Catalogues of Double 
Stars, li. 498, 499. 

Burr, T. W., his observations of the Zo- 
diacal Light referred to, i. 143. 

Burton, his spectroscopic observations of 
the Zodiacal Light, ii. 328. 

Busch, his daguerreotype of the solar 
eclipse of 1851,1. 312; his value of the 
coefficient of nutation, i. 378. 


Byblis (Minor Planet (0s), i. 664. 


C. 


Cacciatore, N., thinks he observed a 

_ phase in the comet of 1819, i. 410. 

Cela Sculptoris (constellation), iii. 116, 
144. 

Cesar, Julius, understands the connection 
between the Moon and the Tides, i. 
373; reform of the Calendar by, ii. 424. 

Cagnoli, A., his Catalogues of Stars, ii. 489. 

Calendar, general account of, li, 445; 
Gregorian, ii. 424; Julian, ii. 426; 
Jewish, ii. 436; Greek, ll. 436; Ro- 
man, li. 437; French Revolutionary, 
li. 440. 

Calends, Greek, ii. 438. 

Calippus, his estimate of the length of 
the year, ii. 423; his Cycle, ii. 456, 
463. 

Calixtus IIT., Pope, afraid of the comet of 
1456, i. 488. 

Callimachus, his views on the circumpolar 
stars, ii. 18. 


Calliope (Minor Planet @)); i. 654. 


Callisto (name suggested for one of the 
satellites of Jupiter), i. 185; Minor 
Planet (24), i. 664, 

Calorific rays of the Sun, i. 7; of the 
Moon, i. 138. 

Calypso (Minor Planet (51), i. 656. 

Cambridge Observatory, Catalogue of 
Stars formed at, by Airy, ii. 490. 

Camelopardus (constellation), iii. 116, 
143. 

Camilla (Minor Planet (007), i. 166, 660. 


Campani, makes a telescope of 136-ft. 
focus, ji. 294. 

Cancer (constellation), iii. 115,146; what 
it might symbolise, iii. 15; cluster in, 
iii. 61. 

Canes Venatici (constellation), iii. 116, 


147; cluster 3 M in, iii. 63; spiral 
nebula 51 M in, iii. 74. 

Canis Major (constellation), iii. 115, 148 ; 
star a in (Sirius), iii. 3, 148, 149; 
parallax of, iii. 10; brightness of, iii. 
11; perhaps the centre of a system, 
ili. 25 ; colour of, iii. 39. 

Canis Minor (constellation), iii. 115, 149. 

Cannon-balls as rollers for observatory 
roofs, li. 200. 

Canopus (a Argus), a 15 magnitude star, 
ii. 3, 128; parallax of, ili. 10; not in- 
cluded in Harvard Photometry, iii. 12; 
perhaps the centre of a system, iii. 25. 

Capella (a Aurige), iii. 141, 142; a star 
of the 18¢ magnitude, iii. 3, 12; paral- 
lax of, iii. 10; brightness of, iil. 11; 
colour of, iii. 39; perhaps the centre of 
a system, ili. 25; said to have under- 
gone changes of colour, ii. 39. 

Capocci, observations of Sun-spots, i. 25. 

Cappelletti and Rosa, their drawings of 
the comet of 1860 (iii.), i. 459. 

Capricornus (constellation), iii. 115, 151. 

Capron, J. R., his researches on the rain- 
band, il. 315. 

Cardboard discs recommended for use by 
Sir J. Herschel, ii. 285. 

Carl, P., his Catalogue of Comets, ii. 505. 

Carlini, his researches on the Theory of 
the Moon referred to, i. 140. 


Carolina (Minor Planet s5)); i. 666. 


Carpenter, J., his observations of Saturn’s 
dusky ring, i. 217; his observations 
of Encke’s comet in 1871, i, 471. 

Carrington, R. C., on the distribution of 
Sun-spots, i. 10; on currents in the 
solar photosphere, i. 15; observes an 
explosion on the Sun in 1859, i. 32; his 
Catalogue of Circumpolar Stars, ii. 491. 

Cassandra (Minor Planet Ga), i. 660. 


Cassegrain, invents the telescope which 
bears his name, ii. 2, 295. 

Cassegrainian Telescope, ii. 2. 

Cassini, J., defends his father’s observa- 
tion of Venus, i. 98; asserts that the 
comet of 1744 exhibited phases, i. 409 ; 
notes the proper motion of Arcturus, 
Ap 22. 

Cassini, J. D., his observations of spots 
on Venus, i. 98; suspects a satellite of 
Venus, i. 102; suspects an active vol- 
cano on the Moon, i. 126; his Map of 
the Moon, i. 139; his observations of 
the Zodiacal Light, i. 144; ascertains 
the period of Mars’s rotation, aU Ons 
ascertains the period of the rotation of 
Jupiter, i. 176,181; his observations of 
Saturn’s ring, i. 208; his observations 
of Iapetus, i, 240; of an occultation 
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of a star by Titan, i. 241; observes an 
occultation of a star by Mars, i. 360. 
Cassiopeia (constellation), iii. 114, 1525 
the temporary star of 1572 in, ili. 54. 
Castor (a Geminorum), iii. 11, 178, 179; 
a star of the 15 magnitude, iii. 11. 
Catalogue of aérolites, i. 592; of calcu- 
lated comets, i. 511; of recorded 
comets, i, 550; of eclipses, i. 334. 
Catalogues of Stars for the use of amateurs, 
ii. 265; general list of all the chief 
ones published, ii. 487. 


Celuta (Minor Planet (s6)), i. 664. 


Centaurus (constellation), iii, 115, 1543 
cluster in, iii. 90; @ in, a star of the 
1s magnitude, iii, 3; parallax of, i. 
385. 

Centering of lenses, ii, 243, 289. 

Central Sun hypothesis, Madler’s, iii. 24. 

Cepheus (constellation), iii. 114, 156. 


Ceres (Minor Planet G@)), i, 165, 166, 167, 
654. : 

Cetus (constellation), iii. 115. 158; spec- 
trum of star Mira in, ii. 368; general 
account of that star, ili. 43. 

Chacornac, his observations of Sun-spots, 
i, 25; unsuccessfully searches for a 
variable nebula in Taurus, iii. 100 ; 
imagines another variable nebula in 
Taurus, ili. 103; his Atlas, ii. 503. 

Chairs and seats for observatories, ii. 215. 

Chaldzean astronomy, i. 265, 332. 

Challis, Rev. J., his paper on the Moon’s 
Atmosphere cited, i. 128; his con- 
nection with the history of Neptune’s 
discovery, i. 2543; his observations of 
the comet of 1862 (iii.), i. 467, 469; 
his Practical Astronomy referred to, ii. 
I, 164 et seg., 192; on achromatic com- 
binations of lenses, i. 15; his methods 
of recording transit observations of 
planets referred to, ii. 136; his method 
of finding the meridian, ii. 195; his 
remarks on the management of clocks, 
li. 210; hints on sweeping for objects, 
li, 273. 

Chameleon (constellation), iii, 115, 160. 

Chambers, G. F., drawing of the great 
comet of 1861, i. 463; Catalogue of Red 
Stars, ii. 495; Catalogue of Variable 
Stars, ii. 492; Catalogue of Comets, ii. 
5O5. 

Chandler, 8. C., recommends the square- 
bar micrometer, ii. 44; his Catalogue 
of Variable Stars, ii. 495; his analysis 
of variable stars, iii. 50. 

Charts, celestial, ii. 502; necessary in 
searching for minor planets, i. 168; 
discovery of Neptune by means of, i. 
254. 
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Charts of the Moon, i. 139. 

Chasles, his catalogue of shooting stars 
referred to, i. 625. 

Chauvenet, his Spherical Astronomy re- 
ferred to, ii. 1, 266. 

Chemical rays of the Sun, i. 43. 

Chepstow, the tides at, i. 368. 

Cheseaux, De, observes the comet of 1744, 
i. 411; his cycles, ii. 460. 

Childrey, his observations of Zodiacal 
Light referred to, i. 144. 

Chinese observations: conjunctions of 
planets, i. 70; of Mercury, i. 90; of the 
obliquity of the ecliptic, i. 110; possible 
invention of the Zodiac by, i. 117; of 
eclipses, i. 321; of comets, i. 411, 5515 
of aérolites, i. 590; of new stars, iil. 
333: 

Chladni, his researches on aérolites, i. 
589 ; his Catalogues of aérolites referred 
to, i. 596. 

Christie, W. H. M., observes the spectrum 
of Hartwig’s comet, ii. 344. 

Chromatic aberration, ii. 13. 

Chromosphere of the Sun, i. 52; spectrum 
observations of, il. 335. 

Chronograph, described, ii. 135; use of, 
in observatories, li. 215. 

Chronological astronomy, ii. 417. 

Chronology, light thrown upon by ancient 
eclipses, i. 321; different modes of 
reckoning, ii. 460. 

Chronometers, useful to amateurs, ii. 259; 
Captain Shadwell’s book on the manage- 
ment of, cited, il. 156, 211. 


Chryseis (Minor Planet (202)), i. 664. 


Cicero, i. 322; his De Naturd Deorum 
cited, 1. 90; his Academice Questiones 
cited, i. 116. 

Circe (Minor Planet Gi), i. 654. 


Circinus (constellation), iii. 116, 160. 
Circle Hour, ii. 69; Mural, ii. 165; Re- 
peating, ii. 167; Reflecting, ii. 168. 

Circles for telescopes, ii. 251. 

“ Circulus Lacteus,” an old name for the 
Milky Way, iii. 111, 

Civil year, ii. 442. 


-Clairaut, investigates the orbit of Halley’s 


comet in 1759, i. 439. 

Clapham, T. R., design for an observatory 
by, 11. 194, 229. 

Clark, Alvan, American optician, ii. 296, 
297; his Catalogue of Double Stars, 
ii, ; 

Clark, L., his popular Transit Instruments, 
li. 141, 143. 

Clarke, A. R., his opinion as to the figure 
of the Earth, i. 108. 

Clavius, observes the Sun’s corona in 
1567, i. 281. 
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Cleaning of lenses, ii. 248, 289. 
Cleanthes of Assos, his ideas respecting 
the Earth and the Sun, i. 71. 


Clementina (Minor Planet (2s2)), 1. 668. 


Cleopatra (Minor Planet (@°)), i. 666. 


Clepsydra, ii. 445. 
Climate, depends upon the inclination of 
a planet’s axis, i. 109. 


Clio (Minor Planet G4), i. 658. 


Clock-motion for equatorials, ii. 69, 77, 
251 ; how to extemporise it, ii, 252. 
Clocks, for observatories, ii. 209, 259; 
regulation of, ii. 210, 4203; first in 

England, ii. 472. 


Clotho (Minor Planet (7)), i. 658. 


Ciouds, average prevalence of, in England, 
li, 284. 

Clusters and nebule, iii. 58; arranged 
in three classes, iii. 58; five kinds of 
nebul, ili. 58; the Pleiades, ili. 59; 
the Hyades, iii. 60; mentioned by 
Homer, iii. 59; Preesepe, iii. 6£; opi- 
nion of Aratus and Theophrastus, iii. 
61; Coma Berenices, ili. 61; list of 
important clusters, iii. 62; annular 
nebule, iii. 69; elliptic nebule, iii. 
73; spiral nebule, ili. 74; planetary 
nebule, iii. 75; nebulous stars, iii. 
81; list of irregular clusters, iii. 83 ; 
notes to the objects in the list, ili. 83 ; 
the nubecule major and minor, iii. 94; 
list of nebule in Sir J. Herschel’s 
Catalogue of 1864, iii. 95; historical 
statement relating to the observation 
of nebulz and clusters, ili. 96; Cata- 
logue of, ili, 261; hints on the observa- 
tion of, ii. 274. 

Clymene (Minor Planet (ei)), i. 658, 


Clypius Sobieskii. See Scutum So- 
bieskii. 

Clytemnestra (Minor Planet @) , 1. 664. 

Clytie (Minor Planet Gs)» i. 658. 

“Coal Sack,” the, ili. 109. 

Ceelestina (Minor Planet (7), i. 666. 

‘Coggia’s Comet of 1874, vibrations seen 
in its tail, i. 412; general description 
of, i. 468; spectrum of, ii. 344. 

Colbert, his review of the Intra-Mercu- 
rial Planet controversy referred to, i. 
85. 

Collimator, Kater’s Floating, ii. 170. 

Collingwood, Dr., his observations of the 
annular eclipse of 1858, 1. 293. 

Collision of a comet with the Earth, the 
question considered, i. 400, 431. 


Coloured glasses for viewing the Sun, ii. 
266; for viewing the Moon, ii. 269. 

Coloured stars, ili. 36. 

Colours of stars, ii. 278. 

Columba Noachi (constellation), iii. 116, 
161. 

Columbus, Christopher, anecdote of, con- 
cerning eclipse of the Moon, i. 333. 
Coma Berenices (constellation), iii. 115, 

162 ; as a group of stars, ili. 61. 

Coma of a comet, i. 399. 

Comets, i. 395; always objects of popular 
interest, and sometimes of alarm, i. 395; 
usual phenomena attending the develop- 
ment of acomet,i. 396 ; telescopic comets, 
i. 399; comets diminish in brilliancy 
at each return, i. 399; period of revo- 
lution, i. 400; density, i. 400; mass, 
i. 400; Lexell’s comet, i. 400; general 
influence of planets on comets, i. 400 ; 
special influence of Jupiter, i. 400; 
comets move in one of 3 kinds of orbits, 
i. 401; element of a comet’s orbit, i, 
403; for a parabolic orbit, 5 in num- 
ber, i. 404; direction of motion, i, 
405 ; eccentricity of an elliptic orbit, i. 
400 ; the various possible sections of a 
cone, i. 406; early speculations as to 
the paths in which comets move, i. 
407 ; comets visible in the daytime, i. 
407; breaking up of a comet into 
parts, i. 408 ; instance of Biela’s comet, 
i. 408; Liais’s observations of comet 
lii. 1860, i. 409 ; comets probably self- 
luminous, i, 409; existence of phases 
doubtful, i. 409; comets with planet- 
ary discs, i. 410 ; phenomena connected 
with the tails of comets, i. 410 ; usually 
in the direction of the radius vector, i. 
410; secondary tails, i. 412; vibration 
sometimes noticed in tails, i. 412; Ol- 
bers’s hypothesis, i. 412; variation in 
the appearance of comets exemplified in 
the case of that of 1769, i. 413; tran- 
sits of comets across the Sun, i. 413; 
sweeping for, ii. 93; hints on observa- 
tions of, ii. 274; spectra of comets, ii. 
342, 387; the ordinary type, i). 343; 
Tebbutt’s Comet, ii. 346; Schaberle’s 
Comet, il. 347 ; Wells's Comet, ii. 347 ; 
the Great Comet of 1882, ii. 347 ; 
photographs of, li. 403. 

Comets, periodic, i. 415; conveniently 
divided into three classes, i. 415; 
comets in Class I., i. 415; Encke’s 
Comet, i. 416; the resisting medium, i. 
419; table of periods of revolution, i. 
420; Tempel’s Second Comet, i, 424 ; 
Winnecke’s Comet, i. 424; Brorsen’s 
Comet, i. 429; Tempel’s First Comet, 
i. 426; Swift's Comet, i, 426; Bar- 
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nard’s Comet, i. 427; D’Arrest’s Comet, 
i, 427; Finlay’s Comet, i. 428; Wolf's 
Comet, i. 429; Faye’s Comet, 1. 429 ; 
Denning’s Comet, i. 430; Méchain’s 
Comet of 1790, i. 430; now known as 
Tuttle’s Comet, i. 430; Biela’s Comet, 
i, 430; Di Vico’s Comet of 1844, i. 
433; list of comets presumed to he of 
short periods but only once observed, 


i. 434; comets in Class II., i. 435; 
Westphal’s Comet, i. 435; Pons’s 
Comet of 1812, i. 435; Di Vico’s 


Comet of 1846, i. 435 ; Olbers’s Comet 
of 1815, i. 437; Brorsen’s Comet of 
1847, 1. 435; Halley's Comet, i. 437; 
of special interest, i. 437; résumé of 
Halley’s labours, i. 437; its return 
in 1759, i. 439; its return in 1835, 
i. 439; its history prior to 1531 
traced by Hind, i. 440; comets in 
Class ITI. not requiring detailed notice, 
i. 444; comets supposed to be associated 
in groups with certain planets, i. 444. 

Comets, remarkable, i. 446; the Great 
Comet of 1811, i. 446; the Great Comet 
of 1843, i. 447; the Zodiacal Light 
mistaken for it, 1.143; the Great Comet 
of 1858, i. 448 ; the Comet of 1860 (iii.), 
i. 457; the Great Comet of 1861, i. 
457; the Comet. of 1862 (iii.), i. 467; 
the Comet of 1864 (ii.), i. 467; the 
Comet of 1874 (iii.), i. 468 ; the Comet 
of 1882 (ili.), 1. 474; its spectrum, ii. 
348. 

Comets, dimensions of, i. 482 ; dimensions 
of the nuclei, i. 482; of the come, i. 
483 ; comets contract and expand on 
appr: ‘oaching to, and receding from, the 
Sun, 1. 483 3 exemplified by Encke’s 
in 1838, i. 483; comets waste away, 
i. 483; lengths of the tails of comets, 
i. 484; dimensions of cometary orbits, 
i. 484; periods of comets, i. 484; 
number of comets recorded, i. 485 ; 
duration of visibility of comets, 1. 485 ; 
unknown comet found recorded on a 
photograph of the eclipse of the Sun of 
May 17, 1882, i. 489. 

Comets, historical notices of, i. 487; opi- 
nions of the ancients on the nature of 
comets, i. 487; superstitious notions 
associated with them, i. 488; extracts 
from ancient Chronicles, i. 488 ; Pope 
Calixtus III. and the comet of 1456, 
i. 488 ; extracts from the writings of 
English authors of the 16% and 17% 
centuries, i. 489; Napoleon and the 
comet of 1769, i. 489; supposed allu- 
sions in the Bible to comets, i. 489. 

Comets, Catalogues of, i, 511, 550; Nies- 
ten’s arranged in order of Inclinations, 


A Comprehensive General Index 


referred to, 1. 511 ; 
of, ii. 504. 

Comet-seeker, ii. 93, 181. 

Comfield, R., observes occultation of 
Saturn in 1825, i. 359. 

Common, A. A., observes a transit of 
Titan’s shadow across Saturn, i. 238. 
Comparative sizes of the Sun and planets, 
i. 63, 64, 65; of certain comets, i. 

398. 

Compensation pendulums, ii. 2T0. 

Complementary colours in the case of 
double stars, iii. 36. 

Compression of Mercury, i. 86; of Venus, 
i. 94; of the Earth, i. 108; of Mars, i. 
148; of Jupiter, i. 173; of Saturn, i. 
203. 

Concordia (Minor Planet 


Lists of Catalogues 


(s8)), 1. 656. 

Condé, his History of the Arabs cited, i. 
O15. 

Conjugate axis of an ellipse, i. 61. 

Conjunctions of the planets, i. 68; of the 
Moon, ii. 448. 

Connaissances des Temps, ii. 263. 

Constant of aberration, i. 381. 

Constantine, Emperor of Rome, ii. 458. 

Constellations, iii. 114; list of those 
formed by Ptolemy, iii. 114; subse- 
quent additions, iii. 115; remarks by 
Herschel, ili. 117; Catalogue of the 
Constellations, with the position of, 
and stars in, each, ili. 119g. 

Continents on the Earth and Mars com- 
pared, i. 150. 

Cook, Capt. J., observes the transit of 
Venus of 1769, i. 348. 

Cooke, T., optician at York, hig altazi- 
muth mounting, ii. 52; equatorials by, 
ii. 72 c€ seq.; his observatory ladder, 
li, 217; large telescopes by, ii. 297. 

Cooper, E. J., his Cometic Orbits referred 


to, 1. 434; his Catalogue of Stars, 
li. 491; his Catalogue of Comets, ii. 
505. 


Copeland, R., remarkable phenomenon ob- 
served by him during an occultation in 
1863, 1. 3573 his spectroscopic observa- 
tions of Comet iii., 1877, ii. 343; of 
other comets, ii. 347; four remarkable 
stars discovered by, ii. 364; his ob-. 
servations of Nova Andromede, i i307 
his Catalogue of Stars, ii. 493. 

Copernican system, TOR 

Copernicus, fails to see Mercury, i. 91; 

* anecdote of, respecting Yenua;4 1. 105 ; 
explains precession, i. 377. 

Copernicus (Lunar mountain), i. 128. 

Cor Caroli (a Canum Venaticorum), iii. 
147. 

Cornu, his yalue of the velocity of light, 
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i. 380; his spectroscopic researches, 
il. 343), 380: 

Corona in eclipses of the Sun, i. 53, 280, 
289, 290, 305, 309, 311; spectrum ob- 
servations of, ii. 335. 

eerene Australis (constellation), ili, 115, 
163. 

Corona Borealis (constellation), iii. 114, 
164; variable star in, ili. 46; spectrum 
of variable star in, ii. 365; temporary 
star in, discovered by Birmingham, 
lil. 56. 

Coronis (Minor Planet (s8)), i, 662. 

Correction of object-glasses, ii. 14. 

Corrugations on the Sun’s surface, i. 50. 

Corvus (constellation), iii. 115, 165. 

Co-tidal lines round the British Isles, i. 
366. 

Coudé equatorial at Paris, ii. ro9. 

Conlvier-Gravier, his observations of 
shooting-stars referred to, i. 609. 

Couplet, Jesuit missionary at Pekin, his 
account of Chinese comets, i. 551. 

“Crab nebula” in Taurus, ii. 85. 

Crabtree, W., observes the transit of Venus 
of 1639, i. 347. 

Crater (constellation), iii. 115, 166. 

Crawford, Earl of, his plan for extem- 
porising an equatorial, 11.66. See also 
* Lindsay, Lord.” 

Croll, J., Papers by, referred to, i. 111. 

Crookes, W., his photographs of the Moon, 
li. 393. 

Crown glass, its use, in the construction 
of achromatic object-glasses, ii. 14. 

Cruls, his observations of the great comet 
of 1882, i. 481; his observations of 
Sawerthal’s comet of 1888, i. 481. 

Crux (constellation), iii. 116, 167; cluster 
in, ili. 89; the star a in, ill. 4. 

Crystalline sphere, ancient ideas of, iii. 
18. 

Ctesibius, of Alexandria, invents the 
clepsydra or water-clock, ii. 444. 

Culmination of the stars, iii. 237. 

Currents of the ocean as affecting tides, 
i. 366. 

Ouse, Cardinal, advocates the reform of 
the Calendar, li. 427. 

Cuttle, Captain, his principle, ii. 264. 

Cybele (Minor Planet (63)), i. 656. 

Cycles used in Se ey, li. 4545 Calip- 
pic, ii. 456; Lunar or “Metonic, i li. 4575 
De Cheseaux’s 8, li. 460. 

Cygnus (constellation), iii. 114, 168; the 
star a in, ili, If; a green star, ili. 39; 
its spectrum, il. 385; temporary star 
in, discovered by Schmidt, iii. 55; its 
spectrum, li. 367. 

Cyrene (Minor Planet (=), i, 660. 


D. 


D’Ailly, P., Cardinal, and the reform of 
the Calendar, ii. 426. 

Damoiseau, M. C. T. De, his tables of 
J upiter’s satellites, i. 199. 

Danaé (Minor Planet G)); i, 656. 


Dancer, J. B., 
Moon, ii. 393. 

D’Arrest, H. L., unsuccessfully searches 
for a satellite of Mars, i. 159; his re- 
marks on the minor planets, i. 167; 
notes certain coincidences respecting 
Jupiter’s satellites, i. 194; his labours 
in regard to nebule, iii. 97; his re- 
marks on the distribution of planetary 
nebule, iii. 81; misses a nebula in 
Taurus, iii. 100; observes Tuttle’s sup- 
posed variable nebula in Draco, iii. 
102 ; his Catalogues of Nebule, ii. 500, 
fOr. 

D’Arrest’s periodical comet, i. 415, 427, 
532-541 passim, 548. 

Daguerreotype pictures of the Sun, ii. 
390. 


his photographs of the 


Daphne (Minor Planet @), 656. 


Davidson, his ce ane of aioe 3 
dusky ring, i. 217. 

Davis, photographs of the solar es of 
TOT. 309. 

Dawes, W. R., observations of Sun- -spots 
[Oye he WHR observations of faculze by, i. 
40; his value of Mercury’s compression, 
i. 86; observes spots on Jupiter, i.177; 
observes Jupiter apparently devoid of 
satellites, i. 195; his observations of 
Saturn’s rings, i. 211; discovers Sa- 
turn’s dusky ring, }, 212; on the colour 
of Saturn’s ring, i, 228; observes an 
eclipse of Titan, i. 238; observes the 
red flames in the solar eclipse of 1851, 
i. 282; obgerves the transit of Mercury 
of 1848, 1. 342; suggests that a star 
occulted by the Moon not disappearing 
suddenly may be a double star, i. 357; 
observes an occultation of Saturn, i. 
358; observes shooting stars in 1866, 
i. 619; first uses the combination known 
as the Barlow Lens, ii. 21; bis Cata- 
logue of Double Stars, ii. 496, 497. 

Dawes’s solar eye-piece, ii. 26, 267. 

Day, length of, i. 115; ii. 418; sidereal, 
ii. 418; solar, ii. 418; days of the week, 
English names of, derived from the 
Anglo-Saxon, ii. 434; Latin names of, 
derived from the planets, ii. 434. 

De Charmeres, perhaps the inventor of 
the heliometer, ii. 177. 

Declination of a heavenly body, ii. 447. 

Declination axis of an equatorial, ii. 67. 
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De Cuppis, P., observes a round spot on 
the Sun, i. 79. 

Dee, Dr. J., his allusion to ‘‘ perspective 
glasses,” li. 292. 

Defective illumination of the Moon’s disc, 
transit observations during, ii. 137. 

D’Eglantine, F., author of the French 
Republican Calendar, ii. 441. 

De Gasparis, A., discovers several minor 
planets, i. 168, 654. 

Deimos, one of the practice of Mars, i. 
160. 


Deiopeia (Minor Planet (84) (24), 3 i, 664. 


Dejanira (Minor Planet (7), 3 i. 662. 


Delambre, J. B. J., asserts that the comet 
of 1682 exhibited phases, i. 409; anec- 
dote by, of the Paris clocks, ii. 420. 

De La Rue, W., observations of Sun-spots, 
i. 34; his measurements of the Moon’s 
diameter, i. 118; his engraving of Sa- 
turn, i. 217, 212, 220, 228; his mee- 
sures of Saturn, i. 222; suspects the 
existence of mountains on Saturn’s 
rings, j. 228; observes the solar eclipse 
of 1860, i. 2743 unsuccessfully tries to 
photograph the Great Comet of 1861, i. 
462; his photographs of the Moon, ii. 
393- 

Delauney, C. E., his investigations on the 
theory of the Moon, i. 121, 140. 

Delisle, De R., his suggestion as to cause 
of the Sun’s corona, i. 280. 

Delphinus (constellation), iii. 114, 171. 

De Mailla, Jesuit missionary at Pekin, 
verifies a Chinese conjunction of planets, 
i. 70; his account of Chinese comets, 
Te aiita 

Dembowski, Baron E., his measures of 
double stars referred to, 35; his Cata- 
logues of Double Stars, ii. 497, 498, 499. 

Demetrius, king of Syria, comet seen after 
his death, i. 410, 554. 

Democritus of Abdera, his anticipations 
of new planets, i. 67; his ideas on 
comets, i. 487; his estimate of the 
length of the year, ii. 423; his specu- 
lations as to the Milky Way, iii. 112. 

De Morgan, Prof., on an alleged anecdote 
of Copernicus, i. 105 ; anecdote by, re- 
lating to the Reformed Calendar, ii. 428 ; 
his memoir on Easter referred to, ii, 
451; his Book of Almanacs referred to, 
li. 453; his account of epochs used in 
chronology referred to, ii. 460. 

Deneb (a Cygni), iii. 168, 170; a star of 
the 18t magnitude, iii. 11; colour of, 
bl YO 

Denning, W. F., his observations of Mer- 
cury, i. 88; ascertains the period of 
Mars’s rotation,i.158 his observations 
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of a red spot on Jupiter, i. 178; on 
meteoric astronomy, i. 589; drawing 
of fire-ball observed by, i. 600; his 
observations on a fire-ball in 1888, i. 
605; his suggestion as to the origin of 
telescopic meteors, i. 649; hints on 
searching for comets, li. 273. 

Denning’s periodical comet, i. 415, 430. 

Density of the Sun, i. 5; of the Harth, i. 
5; of the planets, i. 68, 652. See also 
the several planets. 

Denza, F., his observations of shooting 
stars in 1885, i. 623. 

Derham, Rev. W., mentions the ashy 
light on Venus, i. Io1; his Catalogue 
of Nebule, ii. 500. 

Descartes, R., his account of the inven- 
tion of the telescope, ii. 293. 

Desvignoles, his account of a conjunction 
of the planets recorded by the Chinese, 
i703 

Dew-cap, ii. 243. 

Dewar, Prof., his spectroscopic observa- 
tions, li. 370. 

D’Hombre Firmas, observes the Sun’s 
corona during a partial eclipse, i. 281. 

Dhurmsala meteorite, li. 371. 

Diagonal eye-piece, li. 25, 267. 

Dialling, ii. 444. 

Dialyte, ii. 17. 

Diameter of the Sun and planets, i. 652. 
See also the several planets. 


Diana (Minor Planet (78)), i. 658. 


Diana, Image of, at Ephesus, perhaps an 
aérolite, i. 591. 

Dichotomisation of Venus, i. 102; of the 
Moon, ii. 448. 

Dido (Minor Planet (s)), 664. 


Dien, Ch., his Atlas Céleste referred to, 
li. 503, 504. 

Diffraction grating, ii. 380. 

Diffraction rings, ii. 16. 

Digges, L., his ideas on parallax, i. 386; 
his ideas on comets, i. 489; his allu- 
sions to lenses, ii. 292. 

Digges, T., edits his father’s book on 
Optics, ti. 292. © 

Digit, explanation of, i. 266. 

Diké (Minor Planet (999), i i. 166, 658. 


Diodorus, his idea Lan, ae Milky Way, iii. 
TE2s 


Diodorus Siculus, cited, i. 323, 324, 423. 

Diogenes Laértius, records eclipses, i. 
205. 

Dion Cassius, his Historia Romana cited, 
li. 434. 

Dione (Minor Planet (©9)), i. 660; (sa- 


tellite of Saturn), i. 233, 234, 235. 
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Dionysian Period, ii. 459. 

Dip of the horizon, correction for, to be 
applied to sextant observations, ii. 153. 

Dip-sector, ii. 168. 

Direct motion of a comet, i. 405. 

Distance, North Polar, ii. 447. 

Diurnal inequality of the tides, i. 365; 
libration of the Moon, i. 120. 

Di Vico, his observations of Venus, i. 99; 
his observations of Saturn’s rings, i. 
211. 

Di Vico’s Comet, i. 433; comets thought 
to be identical with it, i. 428, 430, 


434- 

Doberck, W., his analysis of Struve’s Bi- 
nary’s Stars, iii. 37. 

Dollond, G., invents the achromatic tele- 
scope, ii. 14, 296. 

Doliond, P., uses three lenses in forming 
an object-glass, ii. 296. 

Domes for observatories, ii. 198. 

Dominical letter, ii. 454. 

Domitian, Emperor of Rome, his death 
“announced” by an eclipse of the Sun, 
i. 280. 

Donati’s great comet of 1858, i. 57, 64, 
410, 448. 

Doppelmaier, J. G., his Atlas, ii. 502. 

Dorado (constellation), iii, 115, 171; 
the nebula 30 in, iii. 88. 

Dorfel, suggests that the comet of 1680 
moved in a parabolic orbit, i. 407. 

Doris (Minor Planet G)), i. 656. 


Double-image micrometer, ii. 42. 

Double stars, ili. 28; but few known 
until Sir W. Herschel commenced his 
search for them, ili. 28; examples of, 
iil, 32; binary stars, iii. 33 ;. labours of 
Sir J. Herschel and F. G. W. Struve, 
ili. 34; optical double stars, iii. 36; 
hints on the observation of, ii, 276; 
list of Catalogues of, li. 495; nomen- 
clature of, iii, 255. 

Draco (constellation), iii. 114, 172 ; paral- 
lax of y and a in, ili. 10; the nebula 37 
SLY; im, iii. 30. 

Draconic period, i. 264. 

Draper, H., his spectroscopic researches, 
ii. 310, 386, 387. 

«Draper Memorial,” ii. 387, 414. 

Draper, J. W., his researches on the 
spectra of incandescent solids and 
liquids, ii, 306; his photographs of the 
solar spectrum, 11. 388. 

Drawing of astronomical objects, hints on 
the, ii, 285. 

Drebbel, an early purchaser of telescopes, 
li. 293. 

Dresda (Minor Planet (8) , i. 668. 

Dreyer, J, L, E., his value of precession, 
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i. 375; his remarks on the comet of 
1744, 1. 4113; his Catalogue of Stars, 
ii. 494; his description of the 
Dumb-bell nebule, iii. 94; his Cata- 
logue of Nebule referred to, iii. 96; ii. 
502; on the designations of nebule, iii. 
98; his paper on variable nebule, iii, 
98; doubts the variability of Tuttle’s 
nebula in Draco, iii. 102. 

Driving-clock, drawing of one by Warner 
and Swasey, ii. 77. 

Drum domes for observatories, ii. 199. 

Du Bartas, his description of comets 
quoted, i. 396. 

Dubhe (a Ursx Majoris), iii. 230, 231. 

Dufour, C., his account of the twinkling 
of stars, ili, 26. 

Duillier, first observes the Moon’s shadow 
during a total solar eclipse, i. 285. 

“* Dumb-bell nebula,” iii, gt. 

Dunér, N. C., his spectroscopic survey 
of the Northern heavens, ii. 359; 
his Catalogue of Stars, ii. 498; his 
Catalogue of Stars by Spectra, ii. 


05. 

Dunlop, J., observes the comet of 1825, 
i. 411; his Catalogue of Stars, ii. 465 ; 
his Catalogue of Nebulze, ii. 500. 

Dunn, S., his observations of the transit 
of Venus in 1769, i. 349. 

Dupuis, C. F., on the origin of the Zodiac, 
Ay 5 

Du Séjour, A. P. D., his calculations 
respecting the duration of eclipses of 
the Sun, i. 267, 268; on the mass of 
comets, i. 40T. 

Dynamene (Minor Planet (200)), i, 664. 


Dynamometer, il. 23. 


E. 


Earth, i. 107; period, &c., i. 107; figure 
of, i. 107; the ecliptic, i. 108; the 
equinoxes, i. 109; the solstices, 1. 109 ; 
diminution of the obliquity of the 
ecliptic, i. 109; the eccentricity of the 
orbit of, i, 110; motion of the line of 
apsides, i. 110; familiar proofs and il- 
lustrations of the sphericity of, 1. 111; 
Foucault’s pendulum experiment, i.112; 
Miidler’s tables of the duration of day 
and night, i. 116; opinions of ancient 
philosophers as to the rotation of, i. 
116; English medieval synonyms, 1. 
116; the Zodiac, i, 116; mags, i. 117. 

Earth-shine, i. 135. 

East wind, bad for observations of stars, 
ii. 270. 

Easter, ii. 449; derivation of the name 
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doubtful, ii. 450; rules for determining 
it, ii. 450. 

Eccentricity of a planet’s orbit, i. 58, 61, 
651. 

Ecclesiastical calendar, ii. 449. 

Echo (Minor Planet (@)), i, 636. 

Eclipses, general outlines of, i. 261; theory 
of a solar eclipse, i. 262; theory of a 
lunar eclipse, i. 263; definitions, i. 261; 
position of the Moon’s orbit in relation 
to the Earth’s orbit, i. 262; conse- 
quences resulting from their being in- 
clined to each other, i. 262 ; retrograde 
motion of the nodes of the Moon’s or- 
bit, i. 264; coincidence of 223 synodical 
periods with 19 synodical revolutions of 
the node, i. 264; known as the “ Saros,” 
i, 205; statement of Diogenes Laértius,i. 
265; illustration of the use of the Saros, 
i. 265; number of eclipses which can 
occur, i. 266; solar eclipses more frequent 
than lunar ones, i. 267; duration of an- 
nular and total eclipses of the Sun, i. 
267; eclipses in England, i. 269. 

Eclipses, Catalogue of, i. 334. 

Eclipses, History of, i. 321. 

Eclipses of the Moon, i. 326; lunar 
eclipses of less interest than solar ones, 
i. 326; summary of facts connected with 
them, i. 327; peculiar circumstances 
noticed during the eclipse of March 19, 
1848, i. 327; observations of Forster, i. 
328; Wargentin’s remarks on the 
eclipse of May 18, 1761, i. 328; Kep- 
ler’s explanation of these peculiarities 
being due to meteorological causes, i. 
328; Admiral Smyth’s account of the 
successive stages of the eclipse of Oct. 
13, 1837, i. 329; tlie eclipse of Jan. 28, 
1888, i. 331; the eclipse of Sept. 2, 1830, 
as witnessed in Africa by R. and J. 
Lander, i. 332; Chaldeean observations 
of eclipses, i. 332; other ancient eclipses, 
ij. 332; anecdote of Columbus, i. 333. 

Eclipses of the Sun, i. 270; grandeur of a 
total eclipse, i. 270; how regarded in 
ancient times,i., 271; effects of the pro- 
gress of science, i. 272; Indian customs, 
1. 272; effect on birds at Berlin in 1887, 
i. 272; solar eclipses may be partial, 
annular, or total, i. 273; chief pheno- 
mena seen in connexion with total 
eclipses, i. 273; change in the colour of 
the sky, i. 273; the obscurity which 
prevails, i. 274; effect noticed by Piola, 
i. 276; physical explanation, i. 276; 
Baily’s Beads, i. 277; extract from 
Baily’s original memoir, i. 278; prob- 
ably due to irradiation, i. 277; supposed 
to have been first noticed by Halley in 
1715, 1. 279; his description, i. 279; 


the corona, i, 280; hypothesis advanced 
to explain its origin, i. 280; probably 
caused by an atmosphere around the 
Sun, i. 280; first alluded to by Philo- 
stratus, i. 280; then by Plutarch, i. 281; 
corona visible during annular eclipses, 
i. 281; the red flames, i. 282; remarks 
by Dawes, i. 282; physical cause un- 
known, i. 283; first mentioned by 
Stannyan, i. 283; note by Flamsteed, 
i. 283; observations of Vassenius,i. 284; 
aspect presented by the Moon, i. 284; 
remarks by Arago, i. 285; eclipse of 
July 28, 1881, i. 286; observations by 
Airy, i. 286; by Hind, i. 287; by Las- 
sell, i. 289 ; eclipse of March 15, 1858, 
i. 291; eclipse of July 18, 1860, obser- 
vations by Airy, i. 285 ; observations 
of the red flames by Bruhns, i. 296; 
meteorological observations by E.-J. 
Lowe, i, 298; eclipse of August 18,1868, 
i. 303; observations by Col. Tennant 
and M. Janssen at Guntoor, i. 304; 
summary of results, 1. 304; observations 
of Governor J. P. Hennessy and Capt. 
Reed, R.N., 1. 305; eclipse of August 
7, 1869, i. 307; observations in America 
by Prof. Morton and others, i. 307 ; 
summary of results, i. 308; eclipse of 
December 22, 1870, i. 308; English 
expedition in H.M.S. Urgent to Spain, 
i. 308; observations in Spain and Sicily, 
ji. 308; eclipse of December 12, 1871, 
1.309; observed in India, i. 309; eclipse 
of April 16, 1874, i. 314; summary by 
Mr. W. H. Wesley of the recent obser- 
vations as to the physical constitution 
of the corona, 1. 311; spectroscopic ob- 
servations during, ii. 335; recorded 
in ancient history, i. 321; eclipse 
of 585 B.C., i. 321; eclipse of 557 B.C., 
1. 329); <eGlipse of “479 B.6), iaeaeor 
eclipse of 431 B.C., 1. 323; eclipse of 
310 B.C., 1, 324; allusions in old English 
chronicles to eclipses of the Sun, i. 325. 

Keliptic, i. 108 ; obliquity of, i. 109; vari- 
ation in, i. 374. 

Edinburgh Observatory, equatorial re- 
flector at, ii. 103. 

Egeria (Minor Planet @3)), 1.054: 


Egoroff, his spectroscopic researches as to 
the telluric lines, ii. 312. 

Egyptian system of the universe described, 
Tey 2s 


Electra (Minor Planet G)), 1. 660. 


Elements of a planetary orbit, i. 58; 
general summaries and tables of, i. 651, 
et seq.; of a cometary orbit, i. 403; of 
a binary star, i. 403. 

Ellery, R. L. J., his observations of Mars 
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in 1862, i. 33; his Catalogue of Stars, 
ii. 493; his Catalogue of Stars by 
Spectra, ii. 505. 

boo observes shooting stars in 1799, 
1, O17. 

Ellipse, the properties of, i. 61, 401, 406. 

Elliptic nebule, iii. 73. 

Elmer, the monk, anecdote of, relating to 
the comet of 1060, i. 488. 

Elongation of planets, i. 55; of Mercury, 
i. 86; of Venus, i. 93. 


Elsa (Minor Planet (2)), i. 664. 


Elvins, A., researches on rainfall and 
Sun-spots, i. 37. ° 
Elvira (Minor Planet (27), i. 668. 


Enceladus (satellite of Saturn), i. 232, 
233) 234. 

Encke, J. F., his discussion of the transit 
of Venus in 1769, i. 2; his observations 
of Saturn’s rings, i. 211; his method of 
calculating the orbits of double stars, 
iii. 34. 

Encke’s Comet, distance of, i. 64, 400; 
available for determining the mass of 
Mercury, i. 89; general account of, i. 
415, 410,522-45 passim, 548; spectrum 
of, i, 425; measurements of, i. 483, 484. 

Engelhardt, B. von, his Catalogue of 
Nebule, ii. 502; of Stars, ii. 409. 

Engelmann, R., his Catalogues of Double 
Stars referred to, ii. 499; ili. 318. 

Engelmann, W., his Catalogue of Double 
Stars, il. 499. 

England and the Gregorian Calendar, ii. 
427, 429; constellations visible in, iii. 
244. 

Ensisheim aérolite, i. 594. 

Eos (Minor Planet (21)), i. 666. 

Epact, ii. 458, 465. 

Epicycles, theory of, favoured by Coper- 
nicus, i. 73. 

Equation, annual, of the Moon, i. 121. 

Equatorial instrument, ii. 64; its prin- 
ciple, ii. 64; Lord Crawford’s plan for 
converting an altazimuth into an equa- 
torial, ii. 65 ; two forms in general use, 
ii. 67; description of Sisson’s form, and 
of the different accessories to the in- 
strument generally, ii. 67 ; description 
of Fraunhofer’s form, ii. 71; in what 
its superiority consists, ii. 71 ; types of 
modern equatorials of English, German 
and American manufacture, ii. 72; 
portable mountings, ii. 78, 93; Erck’s 
window equatorial, ii. 93; the star- 
finder, ii. 95 ; mountings for reflectors, 
ii. 103; universal equatorial, ii. 104 ; 
the adjustments six in number, ii. 111; 
method of performing them, ii, 111 ; 
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method of observing with the instru- 
ment, reading the circles, &., ii. 115; 
examples, ii. 116. 

Equatorial stands, ii. 64; English form, ii. 
67, 198; German form, ii. 71, 198; 
“Coudé” form, ii. 109. 

Equinoxes, i. 109; iii. 15; precession of, 
i. 374; definitions of, i. 375. 

Equuleus (constellation), iii. 114, 174. 

Erato (Minor Planet («)), i. 656. 


Eridanus (constellation), iii. 115, 175; 
the nebula 26 Hf IV. in, iii. 80. 


Erigone (Minor Planet Ge)), i. 662. 

Espin, T. E., his photographic catalogue 
of stars, ii. 405; hig analysis of variable 
stars, iii. 51; his Catalogue of Stars by 
Spectra, ii. 505. 

Establishment of the port, i. 364; ii. 448. 

Eucharis (Minor Planet (#)), i. 664. 

Euctemon and Meton, their estimate of 
the length of the day, ii. 423. 


Eudora (Minor Planet @1)), i. 606. 


Eudoxus, his estimate of the length of the 
day, li. 423. 
Eugenia (Minor Planet Cs)), i. 656. 


Eukrate (Minor Planet Ga), i. 668. 


Euler, L, his proposal for a compound 
object-glass, ii. 296. 
Euneke (Minor Planet (s)) i, 664. 


Eunomia (Minor Planet Gs); i. 654. 
Euphrosyne (Minor Planet G)); i, 654. 


Europa (name suggested for one of the 
satellites of Jupiter), i, 185; (Minor 
Planet (33)), i. 656. 

Eurydice (Minor Planet (75)), i. 658. 

Eurykleia (Minor Planet (93)), 1. 664. 

Eurynome (Minor Planet (sy), i. 658. 

Euterpe (Minor Planet @)) i, 654. 

Eva (Minor Planet (16s), i. 662. 

Evection of the Moon, i. 120. 

Everest, Sir G., his form of theodolite, 11. 
105. 

Eye, pupil of, ii. 244. 

Eye-and-ear transits of stars, ii. 135. 

Eye-pieces, ii. 13, 18, 244; the positive 
eye-piece, ii. 18; the negative eye- 
piece, ii. 193 formule for calculating 
the focal lengths of equivalent lenses, 
ii. 20; Kellner’s eye-piece, ii. 20; the 
Barlow lens, ii. 21; the terrestrial eye- 
piece, ii, 21; the pancratic terrestrial 
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eye-piece, ii, 22; Grubb’s prismatic 
terrestrial eye-piece, ii. 23; Ramsden’s 
dynamometer, ii. 23; Berthon’s dyna- 
mometer, ii. 23; Dawes’s rotating eye- 
piece, ii. 25; the diagonal eye-piece, il. 
25; Dawes’s solar eye-piece, ii. 26, 267; 
Hilger’s solar eye-piece, ii. 37; the 
polarising solar eye-piece, ii. 38; Airy’s 
eye-piece for atmospheric dispersion, 1i. 
29; table of, for object-glasses of various 
apertures, ii, 244; hints on the use of, 
li. 289. 


ie 


Fabricius, D., discovers the spots on the 
Sun, i. 44; observes the variable star 
Mira Ceti, iii. 44. 

Fabry’s comet of 1886, its colour, i. 399. 

Facule on the Sun, i. 45, 53. 

Fallows, F., his observations of 7 Argts, 
iil. 47; his Catalogues of Stars, ii. 489, 
491. 

Faye’s periodical comet, i. 415, 429, 529- 
546, 548. 

Fedorenko, I., his Catalogue of Stars, ii. 
491. 

Felicitas (Minor Planet (1), i. 660. 


Ferguson, J., his remarks on the Harvest 
Moon quoted, i. 135. 


Feronia (Minor Planet @)), i. 658. 

Ferrer, J. J., observes the solar eclipse 
of 1806, i. 275; observes irregularities 
in the Moon’s surface during a solar 
eclipse, i. 285. 

Festing, his researches in meteorological 
spectroscopy, li. 316. 

Festivals, ecclesiastical, ii. 449. 

Fides (Minor Planet (37)), i. 166, 656. 


Field of view of telescope, measuring the 
diameter of, ii. 17. 

Fievez, C., his map of the solar spectrum, 
li. 384. 

“Winder” of a telescope, ii. 50, 243. 

Finlay’s periodical comet, i. 415, 428. 

Fireballs, i. 601; general description of 
them, i. 601 ; fireball of Nov. 12, 1861, 
i. 601; monthly table of apparitions, 
i, 603; dates of greatest frequency, i. 
603; results of calculations with refer- 
ence to them, i. 604 ; fireball of Oct. 19, 
1877, 1. 605; fireball of Nov. 13, 1888, 
i. 606. 

Firmicus, J., perhaps alludes to the red 
flames seen during solar eclipses, i. 283. 

Fixed stars, iii. 1. 

Fizeau, H., his value for the velocity of 
light, i. 198. 

Flames, Red, i. 7, 17, 282; spectroscopic 
observations of, ii, 328. ; 
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Flammarion, C., suggests a trans-Nep- 
tunian planet, i. 260; his rule as to 
stars visible by object-glasses of given 
aperture, ii. 246. 

Flamsteed, Rev. J., observes Uranus as 
a fixed star, i. 244; his remarks on the 
Red Flames, i. 284; his Catalogue of 
Stars referred to, iii,122; his Atlas, ii. 
502. 

Flaugergues, discovers the great comet 
of 1811, i. 446. 

Fletcher, I., observes Mimas with a 
g-inch refractor, ii. 271; his Catalogue 
of Double Stars, ii. 496. 

Flight, Dr. W., his Catalogue of Aérolites 
referred to, i. 596. 

Flora (Minor Planet @)), i, 654. 

Focal length of eye-pieces, ii. 19, 20. 

Focus required for Sun-spots, i. 15. 

Focussing of telescopes, il. 245. 

Fomalhaut (a Piscis Australis), iil. 214 ; 
a star of the 18* magnitude, ili. 4, 11; 
colour of, iii. 39. 

Fontenelle, B. Le B., his remarks on the 
proper motion of a Aquile, iii. 23. 

Forbes, G., his speculations respecting a 
trans-Neptunian planet referred to, i. 
260. 

Forbes, Prof. J. D., observes the solar 
eclipse of 1842, i. 270; observes the 
Moon’s shadow during a total solar 
eclipse, 1. 285. 

Forms for use in an observatory, ii. 287. 

Fornax Chemica (constellation), iii. 116, 
117, 

Forster, I. M. T., his observations of the 
lunar eclipse of 1848, i. 328; observes 
the transit of Mercury of 1848, i. 3425 
observes the August meteors in 1811, 
i. 620. 


Fortuna (Minor Planet Gs), i. 654. 


Foucault, L., his pendulum experiment 
to show the Earth’s rotation, i. 112; 
his reflecting telescope:, ii. g; his 
“ Helioscope,” ii. 267; his early spec- 
troscopic researches, li, 305. 

Foundations for an observatory, ii. 196. 

Frankland, Dr. W., his spectroscopic re- 
searches, li. 307. 

Fraunhofer, J., invents the ring micro- 
meter, ii. 43; his investigations on the 
solar spectrum, ii. 302; his “ Lines,” 
li. 302 ; seen reversed, ii. 330. 

Freia (Minor Planet (75), 1. 658. 

French names of the constellations, iii. 
119. 

Frigga (Minor Planet (77)), i. 658. 

Fritsch, his researches as to Auroras, i. 35 ; 
observes a round black object on the 
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Sun, i. 78; observes the transit of 
Mercury of 1802, i. 342. 
Frodoard, his Chronicle cited, i. 590. 


G, 


Gadbury, J., his ideas on comets, i. 489. 
Galatea (Minor Planet (uy), 1. 658. 


Galaxy, iii.105. See Milky Way. 

Galilean telescope, ii. 18; magnifying 
power of, li. 20. 

Galileo, discovers the spots on the Sun, i. 
44; his anagram on Venus, i. 105 ; 
discovers the Moon’s libration, i. 120; 
discovers the phases of Mars, i. 149; 
discovers the satellites of Jupiter, i. 
183; suggests observations of J upiter’s 
satellites for determining the longitude, 
i. 197; his observations of Saturn, i. 
206; his logogriph sent to Kepler, i. 
207; his views on the tides, i. 373; 
makes telescopes, ii. 293. 

Galle, J. G., his observations of Saturn’s 
rings, i. 212; note on his drawing of 
Saturn, i. 217; discovers Neptune, 
i. 255; his Catalogue of Comets, ii. 
505. 

Gallet, his observations of Saturn, i, 221. 

Gallia (Minor Planet (48)), i. 662. 


Gambart, discovers a comet afterwards 
known as Biela’s, i. 431. 

Ganot, bis Physics cited, i. 7. 

Ganymede (name suggested for one of the 
satellites of Jupiter), i. 185. 


Garumna (Minor Planet (80), i. 664. 


Gassendi, P., his explanation of Kepler’s 
failure to see Mercury, i. gt ; his draw- 
ings of Saturn referred to, i. 207; ob- 
serves the transit of Mercury of 1631, 
i, 341; his unsuccessful endeavours to 
observe the transit of Venus of 1631, 
i. 346; witnesses the fall of an aérolite, 
i. 595; his opinions as to the origin of 
aérolites, 1. 595. 

Gaubil, Jesuit missionary at Pekin, his 
account of Chinese comets, i. 551. 

Gauss, C, F., his Lheoria Motus Cor- 
porum Colestium referred to, i, 406; 
his method of finding Easter, li. 452, 

Gautier, A., discovery by, relating to the 
magnetic needle, i, 28; Sun-spots and 
weather, i. 36. 

Gemini (constellation), iii, 114, 178; ra- 
diant point of meteors in, i. 614, 623, 
642; star R in, spectrum of, ii. 364; 
the nebulous star 45 HI IV. in, ili. 82. 
See under ‘‘ Castor,” and ‘ Pollux.” 


NiO Tice 


Geography, much mixed up with astro- 
nomy, i. IIT. 

George III. King of England, his relations 
with Sir W. Herschel, i. 243; despatches 
an expedition to observe the transit of 
Venus in 1769, i. 348. 

Georgium Sidus, name proposed for Ura- 
nus, i. 243. 

Gerda (Minor Planet =), i. 660, 

German names of the constellations, iii. 
119. 

Germania (Minor Planet Gx), 1. 666. 


Gill, D., his value of the Sun’s parallax, 
i. 4; photographs the Great Comet of 
1882, ii. 403. 

Gilliss, J. M., observes 7 Argas, iil. 48 ; 
his Catalogue of Stars, ii. 493. 

‘Girdle of the sky,” an old English name 
for the ecliptic, i. 116. 

Gladstone, Dr. J. H., his spectroscopic 
researches on the Sun, ii. 34. 

Glaisher, J., his observations of the solar 
eclipse of 1858, i. 291. 

Gledhill, his Catalogue of Double Stars, 
li. 498, 

Globular clusters, list of, iii. 62. 

Gmomons, il. 422, 445. 

Goad, J., an old English writer, his 
humorous description of Mercury, i. 


gl. 

Golden Number, il. 457. 

Goldschmidt, H., discovers several minor 
planets, i. 169; observes at an attic 
window, ii. 288. 

Goodricke, observes the variable star 
Algol, ili. 45 ; discovers the variability 
of 6 Cephei, ili. 45. 

Gould, B. A., his Catalogue of Stars, ii. 
494; hisobservations of the great nebula 
in Argo, iii. 104; his Uranometria Ar- 
gentina commented on, ili, 120. 

Graham, A., uses the square bar micro- 
meter, ll. 44. 

Grant, R., his account of the discovery of 
Neptune referred to, i. 255; his state- 
ment respecting the discovery of Hal- 
ley’s comet in 1758, i. 439; hisremarks 
on the Central Sun hypothesis, iii, 24; 
his estimate of the number of the stars 
visible to the naked eye, iii. 118; his 
Glasgow Catalogue of Stars, ii, 494. 

Granules, solar, i. 50.. 

Gravier, Coulvier, summary of his obser- 
vations of shooting stars, i. 608. 

Gravitation, theory of, as applicable to 
Jupiter’s satellites, i. 194; as applied 
to binary stars, Ui. 34. 

Great Britain, eclipses visible in, i, 
209, 
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Greek Church, still uses the unreformed 
Calendar, ii. 428. 

Greek year, ii. 436. 

Green, J., his Atlas, ii. 502. 

Green, N. E., lis observations of Venus, 
i. 101; his observations of Mars, i. 
148; comparisons by him between re- 
fractors and reflectors, ii. 242; his ob- 
servations of Saturn, li. 271. 

Greenwich Observatory, 30-feet dome at, 
ii. 237; Star Catalogues formed at, ii. 
491, 492, 493, 4945 photographic work 
at, iii. 396. 

Gree, R. P., his Catalogue of Aérolites 
referred to, i. 596; his observations 
of shooting stars referred to, i. 608, 
611. 

Gregorian telescope, ii. 2; Calendar, il. 

24. 

ae J., suggests the use of transit 
observations for ascertaining the solar 
parallax, i. 339; invents the telescope 
which bears his name, ii. 2, 294. 

Gregory VII., Pope, fixes the commence- 
ment of the Cycle of the Indiction, ii. 


459. 

Gregory XIII., Pope, his reform of the 
Calendar, ii. 425. 

Gresham College, Hooke’s place of ob- 
servation, i. 383. 

Griesbach, W., observes Jupiter without 
visible satellites, i. 195. 

Grimaldi, notes the position of Jupiter’s 
satellites, 1, 174. 

Grimthorpe, Lord, his explanation of 
transits of inferior planets, i. 338. 

Grinding of mirrors, il. 10, 12. 

Gronemann, his ideas respecting the Zodi- 
acal Light, i. 147. 

Groombridge, 8., his Catalogue of Cireum- 
polar Stars, ii. 490. 

Grosse’s planisphere, iii, 252. 

Grote, G., his History of Greece cited, i. 


BoB 

Grubb, Sir H., optician at Dublin, his ter- 
restrial eye-piece, ii. 23; his duplex 
micrometer, ii, 36; equatorials by, ii. 
72 et seq.3; his twin equatorial, ii. 103 ; 
his method of adjusting equatorials re- 
ferred to, li, 117; large telescopes by, 
ii. 297 

Gruithuisen, F. von P., observes the 
transit of Mercury of 1832, i. 342. 

Grus (constellation), iii. 115, 180. 

Guillemin, A., his account of the tides, i. 
165; his explanation of parallax re- 
ferred to, i. 384; his remarks on the 
Moon in the horizon, i. 391; his re- 
marks on the distribution of nebule, 


ili. 95. 
Guthrie, observations of Venus, 1. TOY. 
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H. 


Hadley, perhaps discovers Saturn’s dusky 
ring, i. 212; invents the sextant, ll. 
149. 

Hakluyt’s Voyages cited, i. 44. 

Hall, A., discovers the satellites of Mars, 
i. 159; observes a spot on Saturn, i. 
205; on the orbit of Hyperion, i. 234 ; 
on the orbits of Saturn’s satellites, i. 
ae ; his Catalogue of Double Stars, 

- 499; his diagram of e Lyre, and 
ee thereupon, iii. 41. 

Hall, C. M., investigates the rotation of 
Neptune, i. 258; makes refracting 
telescopes, li. 296. 

Halley, E., suggests finding the Sun’s 
distance by transits of Venus, i. 2; de- 
tects the acccleration of the Moon’s 
mean motion, i. 121; investigates 
eclipses, i. 266; his account of the 
solar eclipse of 1715, i. 273; first ob- 
serves Baily’s Beads, i. 279; observes 
the transit of Mercury of 1677, i. 341; 
brings about the publication of New- 
ton’s Principia,, i. 437; makes reflect- 
ing telescopes, ii. 295; his Catalogue 
of Stars, ii. 488; his Catalogue of 
Nebule, ii. 500; suspects the varia- 
bility of stars in Argo, iii. 47. 

Halley’s comet, i. 437; extent of its 
orbit, 1. 400, 438 ; drawn on the Bayeux 
Tapestry, i. 443; measurement of, in 
T8355 4: 483 ; elements of, 512-528 
passim, 548. 

Hammond, Captain, observes shooting 
stars in 1832, 1. 617. 

Hansen, P. A., his opinions respecting 
the Sun’s parallax, i. 4; his investiga- 
tions on the Moon’s motions, i. 121; 
his Tables of the Moon, i. 140; his 
Tables of the Sun cited, ii. 426. 

Hansteen, C., his investigations relating 
to the magnetic needle, i. 35. 

Harding, K. L., observes the transit of 
Mercury of 1799, i. 341; observes the 
transit of Mercury of 1832, i. 342; his 
Atlas, ii. 502. 

Hardy’s noddy, ii. 212. 

Harkness, W., his photographs of the solar 
eclipse of 1878, i. 316; bis remarks on 
transits of planets cited, i. 338; on 
making models of cometary orbits, i. 
403. 

Harmonia (Minor Planet (o)), i. 656. 


Harriot, T., discovers the spots on the 
Sun, i. 445 uses a telescope, ii. 293. 
Harris, J., predicts in 1729 that tele- 
scopes will not be further improved, i. 

234. 


to the Whole Work. 


Harvard Photometry cited, iii, 12, 120. 

Harvest Moon, i. 135. 

Hasselberg, B., his review of the spectro- 
scopic observations of certain comets, 
li. 344. 

Hasselgren, observes the solar eclipse of 
TOR Dl 25 7s 

Hastings, his spectroscopic researches, ii. 
ee 

Hatt, his observations of the transit of 
Venus in 1882, i. 354. 

Haze, stars seen through, ii. 275, 289; 
Saturn’s dusky ring discovered during 
ii. 284. 

Hearne, optician in London, makes re- 
flecting telescopes, li. 295. 

Heat rays of the Sun, i. 43 ; of the Moon, 
i. 138; of the Stars, iii. 21. 

Heather, J. F., his Mathematical Instru- 
ments cited, ii, 165. 


Hebe (Minor Planet ()), i. 654. 
Hecate (Minor Planet (oo), i. 658. 
Hecuba (Minor Planet (8) > 1. 660, 


Hedda (Minor Planet (7), i. 664. 


Heinsius, G., denies that the comet of 
1744 exhibited phases, i. 409. 

Heis, E., his observations of shooting stars 
referred to, i. 608 ; his Neuer Himmels 
Atlas referred to, ii. 264, 504. 


Helena (Minor Planet (om), i. 658. 


Heliometer, il. 177. 

Helium, new metal supposed to have been 
found in the Sun by Frankland, ii. 333. 

Hell, M., forms the constellation of 
Psalterium Georgianum, iii. 117. 

Helmert, F. R., his value of the velocity 
of light, i. 380. 

Hencke, K. C., resumes the search for 
Minor Planets, i. 168. 

Henderson, T., observes Eneke’s comet in 
1832, i. 418; his Catalogues of Stars, ii. 
499. 7 d 

Hennessy, Sir J. P., his observations of 
the solar eclipse of 1868, i. 305. 


Henrietta (Minor Planet >), i. 666. 


Henry I. King of England, his death 
mentioned by William of Malmesbury, 
i. 325. 

Henry, King of France, his death pre- 
ceded by a comet, i. 488. 

Henry, MM., their observations of 
Saturn's rings, i. 230; their observa- 
tions of Saturn’s belts, i. 246, 248; 
their photographs of stars, ii. 405, 406 ; 
of the Pleiades, ii. 406. 


Hera (Minor Planet (<s)), i. 658. 


Hercules (constellation), iii. 114, 181; 
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advance of the solar system towards, 
iii. 24; cluster 13 M in, ili. 64; cluster 
92 M in, iii. 65. 
Hermione (Minor Planet, (), 1. 660. 
Herodotus, his History cited, i. 322, 323, 


Wage 

Herrick, E. C., his observations of shoot- 
ing stars, i. 621. 

Herschel, Sir W., suggestions by, as to 
influence of Sun-spots on weather, i. 
36; his theory of Sun-spots, i. 40; his 
estimate of the brightness of the different 
parts of a Sun-spot, i. 43 ; large facula 
observed by, i. 46; considered that 
there was a difference between the two 
hemispheres of the Sun, i. 53; his ob- 
servations of Mercury, i. 87, 88, 89; 
his observations of Venus, i. 98, 99; his 
observations of Mars, i. 148, 156, 158 ; 
his observations of snow-patches on 
Mars, i. 156; his observations of Ceres, 
i. 166; thinks the minor planets frag- 
ments of a large planet, i. 167; his value 
for Jupiter’s rotation, i. 181; infers the 
actual rotation of Jupiter's satellites, 
i. 195 ; his strange idea as to the shape 
of Saturn, i. 203 ; ascertains the period 
of Saturn’s rotation, i. 205; obtains 
indications of an atmosphere on Saturn, 
i, 205 ; his observations on the divisions 
in Saturn’s ring, i. 208 ; infers the ro- 
tation of Saturn’s rings, i, 220; on the 
form of Saturn’s rings, i. 228 ; suggests 
that an atmosphere surrounds Saturn’s 
rings, i. 229; observes a transit of 
Titan’s shadow across Saturn, i. 238; 
his discovery of Uranus, i. 242; his 
observations of Uranus, i. 244; imagines 
the existence of a ring round Uranus, i. 
246; his remarks on the axis of Uranus, 
i, 246; discovers two satellites of Ura- 
nus, 1. 248; notes a peculiar circum- 
stance connected with them, i. 249; 
his opinion that comets shine by their 
own inherent light, i, 409; sees no 
phase in the comet of 1807, i. 410; his 
observations of the comet of 1811, i. 
440 ; his form of reflecting telescope, ii. 
5; his observations on the solar spec- 
trum, ii. 388; his Catalogues of Stars, ii. 
489, 495, 497, 498; his Catalogues of 
Nebule, ii. 500; his table of the com- 
parative brilliancy of stars, iii. 4; his 
inquiry as to the proper motions of 
stars, lii. 23 ; suggests stars which may 
be centres of systems, ili. 25 ; discovers 
binary stars, ili. 31, 33; reputed changes 
in the colours of certain stars observed 
by, iii. 39; studies the variable star 
Mira Ceti, iii. 45; misses a star in 
Hercules, ili. 57; invents the name 
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Planetary Nebula, iii. 76; his classifi- 
cation of nebule, iii, 96; notes the 
enormous number of stars in the.Milky 
Way, iii. 109; his Stratum Theory of the 
Milky Way, iii. 109 ; Proctor suggests 
that he abandoned it, ili. 110. 
Herschel, Sir J. F. W., his remarks on the 
matter on the Sun, i. 6 ; his estimate of 
the Sun’s heat, i. 7; his remarks on the 
distribution of Sun-spots, i. 10; believed 
one hemisphere of the Sun to be hotter 
than the other, i. 43 ; his discussion of 
Kepler’s Laws referred to, i. 61; his 
remarks on suspected lunar volcano, 1. 
126; doubts the existence of a lunar 
atmosphere, i. 134; on the heat of the 
Moon, i. 138; his idea as to the Moon’s 
influence in dispersing clouds, i. 141; 
his opinion as to the Zodiacal Light, i. 
143 ; on the cause of the colour of Mars, 
i. 150; his remarks on the Minor 
Planets, i. 167; his account of the 
phases of Saturn’s rings referred to, i. 
219; his estimate of the thickness of 
Saturn’s rings, i, 222; his ideas as to 
the surfaces of Saturn’s rings, i. 228 ; 
on the orbits of Saturn’s satellites, i. 
234; his test for the observation of 
Uranus’s satellites, i. 248; his observa- 
tions of the lunar eclipse of 1837, 1, 
329; his account of nutation, i. 378; 
his statement of refraction referred to, 
i. 387; his explanation of the dilated 
size of the Sun and Moon seen near 
the horizon, i. 391; watches Biela’s 
comet pass in front of a cluster of stars, 
j. 414 3 his observations of the comet 
of 1861, i. 438 ; notes the radiant point 
of shooting stars in Camelopardus, i, 
621 ; his scale of star magnitudes men- 
tioned, ii, 281 ; recommends the use of 
cardboard discs, ii. 285; his observations 
on the solar spectrum, ii. 388; his Ca- 
talogues of Stars, ii. 495, 4¢6; his Ca- 
talogues of Nebulee, ii. 500, 501; on the 
light of Sirius, iii. 5; his remarks on 
the stars, 111.18; remarks on the proper 
motion of stars, ili. 22 ; his labours as 
to double stars, iii. 28; list of double 
stars selected as tests, iii. 31, 32; 
his method of calculating the orbits of 
double stars, iii. 34; hig remark on 
isolated coloured stars, iii. 37; his 
observations of 7 Ares, iii. 47; his 
remarks on temporary stars, iii. 46; 
misses a star in Virgo, iii, 57; his 
desciiption of the annular nebula in 
Lyra, iii. 69; his drawing of the great 
nebula in Andromeda, ili. 73; his de- 
scription of the spiral nebula 51 M 
Canum Venaticorum, iii. 74; his de- 
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seription of the cluster 47 Toucani, iii, 
83; of the ‘Crab nebula”’ in Taurus, iii, 
86; of the great nebula in Orion, iii. 
86; of the nebula 7 Argfs, iii. 88, 103 ; 
of the cluster « Crucis, iii. 89 ; of the 
cluster w Centauri, iii. go; of the 


nebula 27 M Vulpecule, iii. 92; of the 
Nubecule Major and Minor, iii. 94; 
distribution of the nebule included in 
his general Catalogue, iii. 95; symbols 
to represent his Catalogues, iii. 96 ; ab- 
breviations used by, iii. 97; scales of 
brightness, size and form used by, lii. 
98 ; his description of the Milky Way, 
ii. 105 ; his estimate of the total number 
of starz, iii. 109; his letter to Miss 
Herschel on void spaces in Scorpio, iii? 
111; his comments on the constella- 
tions, ili. 117 ; his proposed reform of 
the constellations, iii. 120. 

Herschel, A.8., his account of the meteor- 
ite of 1881, i, 597; his calculations as 
to fire-balls, i. 604; his observations of 
shooting stars referred to, i. 608; his 
observations of shooting stars in 1872, 
1-022" 

Herschel, Colonel John, his observations 
of the great nebula in Argo, ili. 104. 
Herschel, Miss C., the second discoverer 

of Encke’s comet, i. 416; note by, on 
spaces in Scorpio void of stars, iii, IIo, 
Herschelian telescope, ii. 5. 
Hersilia (Minor Planet (~é)), i, 664. 


Hertha (Minor Planet (5)), i. 660. 


Hesiod, Theogonia, quotation from, 1. 
116. 


Hesperia (Minor Planet ()), i, 656. 


Hestia (Minor Planet (s)), i, 656, 

Hevelius, J., discovers the Moon’s libra- 
tion in longitude, i. 119 ; pays much 
attention to the Moon, i. 139; observes 
the transit of Mercury of 1661, i. 341; 
observes the comet of 1652, i. 410; his 
Cometographia referred to, i. 550; his 
Catalogue of Stars, ii. 488; his Atlas, 
&c., li. 502 ; observations of Mira Ceti, 
ili. 44. 

High water, found by means of an 
almanac, ii. 448. 


Hilda, (Minor Planet Css), i. 165, 166, 
662. 

Hind, J. R., his statement of planetary 
characteristics, i. 57 ; his account of the 
orbit of Donati’s comet, i. 57; his re- 
marks on the planet Vulcan, i. 78, 80; 
on the alleged satellite of Venus, i. 104; 
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his account of the Moon’s motions 
quoted, i. 120; his account of the 
Moon’s mountains cited, i. 1283; his 
observations of Vesta and Victoria, i. 
166; his remark on Jupiter’s axial 
rotation, i. 182; his account of the 
phases of Saturn’s rings cited, i. 219; 
favours the idea of change in Saturn’s 
rings, i. 227; his elements of 2 of Ura- 
nus’s satellites, i. 250; his elements of 
Neptune’s satellite, i. 259; investigates 
solar eclipses visible in England, i. 
269; observes the solar eclipse of 
1851, i. 237; his note on future solar 
eclipses, i. 336; criticises Pastorff’s 
claim to have seen a comet cross the 
Sun, i. 414; his treatise on Comets 
referred to, i. 434; his observations of 
the comet of 1861, i. 461 ; his calcula- 
tions respecting the tail of Coggia’s 
comet, i. 474 ; his Catalogues of Comets 
referred to, i. 5513; his Atlas, ii. 503; 
his Catalogues of Comets, il. 505 ; his re- 
marks on the colour of variable stars, 
lii. 50; his statement of the place of 
Tycho Brahe’s star, ii. 55 ; observes a 
temporary star in Ophiuchus, iil. 55 ; 
observes a nebula in Taurus suspected 
to be variable, iii. 99; suspects nebu- 
losity about some of the stars in the 
Pleiades, iii, 103. 

Hindu astronomy. i. 17, 207, 271; cele- 
bration of an eclipse, i. 271. 

Hints on Astronomical Observations at, 
ji. 242; on the choice of instruments, 
ii. 242; eye-pieces, ii. 244; areas of 
object-glasses and mirrors, il. 249; on 
cleaning lenses and mirrors, ii. 248 ; 
on the choice of stands, ii. 250; clock- 
work, ii. 251; the parallactic ladder, 
ii. 252 ; observing-box, ii, 257; Stein- 
heil’s transit-prism, ii. 259; sidereal 
time indicator, ii. 260; useful books, 
ii. 263 ; how to observe the Sun, ii. 
266; the Moon, ii. 269; the planets, 
ji. 270; hints as to Venus, i. 95; 
sweeping for objects, 11. 273; comets, 
clusters, and nebule, ii. 274; draw- 
ing nebule, ii. 274; stars, includ- 
ing double stars, ii. 275; triangular 
star discs, ii. 276 ; observations of stars 
for colour, ii. 278 ; magnitudes of stars, 
ii. 280; observations of variable stars, 
ii. 283; miscellaneous hints, ii. 283; 
lights in an observatory, il. 283; 
clothing for an observer, ii. 284 ; 
number of nights available in a year, 
ji. 285; aperture of object-glass may 
sometimes be reduced with adyan- 
tage, li. 285; forms to facilitate work 
at the telescope, ii. 286; hints by 
Admiral Smyth, ii. 286, 


Hipparchus, suspects the lunar evection, 
i, 120; discovers precession, i. 377 ; his 
estimate of the length of the day, ii. 
4233 observes a temporary star, ili. 
54; origin of his Catalogue, iii. 54. 

Hippisley, on the position of Saturn’s 
rings, i. 228. 

History of the telescope, ii. 291; of astro- 
nomy, sketch of, ii. 468. 

Hitchins, his observation of the transit of 
Venus in 1769, i, 349. 

Hodgson, R., observes an explosion on 
the Sun, i. 32. 

Hodgson, Rev. W., his paper on the 
Prismatic Transit referred to, ii. 260. 
Hofmann, K. F., completes Kirchoft’s 

map of the spectrum, ii. 379. 

Holden, E.8., his observations of Saturn, 
i. 204; note by, respecting the dis- 
covery of Uranus, i. 243 ; his observa- 
tions of the compound nucleus of the 
Great Comet of 1882, i. 481 ; hints on 
drawing nebule, ii. 275 ; his account 
of the annular nebula in Lyra, iii. 69 ; 
his account of the planetary nebula, 
37 KL LV. Draconis, iii. 80; his account 
of the nebula 17 M Scuti Sobieskii, 
iii. or. 

Holwarda, Phocylides, discovers the vari- 
ability of o Ceti, iii. 44. 

Homer, in the /liad mentions Venus, 
1. 104; in the Odyssey mentions the 
Pleiades and Hyades, iii. 59. 


Honoria (Minor Planet (236), i. 660. 


Hooke, R., first observes spots on J upiter, 
i.176; his note on the luminosity of 
Saturn, i. 222; his efforts to detect 
stellar parallax, i, 382; invents the 
zenith-sector, ii. 168; invents the 
siderostat, ii. 181 ; makes the first re- 
flecting telescope, il. 295. 

Hooke’s joint, ii. 52. 

Hopkins, B. J., his observations of the 
Great Comet of 1882, 1. 476. 

Horizon, i. 383. 

Horizon, artificial, ii. 155. 

Horizontal parallax, i. 384. 

Horne and Thornthwaite’s star-finder, ii. 
95; Steinheil’s transit prism, ii. 259. 
Hornstein, O., his opinion as to the Minor 

Planets, i. 170. 

Horologium (constellation), iii. 116, 183. 

Horrebow, C., suggests the periodicity of 
Sun-spots, i. 25. 

Horrox, Rev. J., observes the transit of 
Venus of 1639, i. 346. 

** Horse-shoe”’ nebula, ili. 91. 

Hough, G.W., his observations of Jupiter, 
1.179; his Catalogue of Stars, il. 499. 

Hour-circle, ii. 69, 105. 

Hours, ii. 430. 
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Houzeau, J.C., his account of the Milky 
Way referred to, iii. 105; his Atlas, il. 


504. 
Howard, L., describes the aérolite of 
1795) 1. 595. A 
owe, H. A., his Catalogue of Stars, ii. 
98 


Howlett, Rev. F., his observations of Sun- 
spots, i. 15; his method of viewing 
them by projection, ii, 267, 268. 

Huberta (Minor Planet (0)), i. 668. 

Huggins, W., his summary of pheno- 
mena seen on the Sun, i. 50; observes 
the transit of Mercury of 1861, i. 343, 
see also i. 3453; his lecture on the 
theory of comets referred to, i. 413; 
his spectroscopic researches, ii. 307, 
328; his researches on solar promi- 
nences, ii. 331; his account of the 
spectrum of the corona, ii. 336; ob- 
serves spectroscopically an occultation 
of a star by the Moon, ii. 339; his 
spectroscopic observations on the 
planets, ii. 341; his spectroscopic ob- 
servations of nebule, ii. 369; his ob- 
servations of the motions of stars in 
the line of sight, ii. 372; iii. 24; his 
photographs of the spectra of stars, iii. 
385; his experiments on stellar radiant 
heat, ili, 21; his spectroscopic obser- 
vation of the annular nebula in Lyra, 
lii. 69. 

Humboldt, A. Von, his ideas as to the 
Moon’s weather influences, i. 141; his 
observations of the Zodiacal Light, 
i. 143, 145 ; his observations of shooting 
stars in 1799, 1. 616; his account of 
Tycho Brahe’s star, iii. 54. 

Hunniades, the Hungarian general, i. 
488. 

Hunter’s Moon, the, i. 136. 

Hussey, Rev. T., suggests 
beyond Uranus, i. 253. 

Huth, his observations of Encke’s comet 
in 1805, i. 416. 

Huygens, C., notices snow-patches on 
Mars, i. 156; his logogriph respecting 
Saturn’s ring, i. 207; observes the 
transit of Mercury of 1661, i, 341; 
presents a telescope to the Royal 
Society, ii. 294; invents the negative 
eye-piece, ii. 18, 294. 

Hyades, the, in Taurus, iii. 61. 

Hydra (constellation), iii. 115, 184; the 
nebula 27 KI IV. in, iti. 80. 

Hydrus (constellation), iii. 115, 186. 

Hygeia (Minor Planet @)), 1, 654. 

Hygre (tidal phenomenon), i. 371. 


Hygrometer, as an adjunct to an obser- 
vatory, li, 220. 


a planet 
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Hypatia (Minor Planet (23), i. 666. 


Hyperbola, properties of, i. 401, 406. 

Hyperbolic comets, i. 368. 

Hyperion (satellite of Saturn), i. 233, 
234, 237- 


1é 


Ianthe (Minor Planet (s2)), i. 658. 


Japetus (satellite of Saturn), i. 233, 237; 
observations of, by Cassini and Sir W. 
Herschel, i. 240. 

Ibrahim Ben-Ahmed, Sultan of the 
Arabs, falling stars seen at the death 
of, i. 615. 

Ida (Minor Planet (2:3)), i. 666. 


Ideler, L., his Handbuch der Chronologie 
referred to, ii. 460. 


Idunna (Minor Planet (s)), i. 664. 

Illumination of wires, ii. 37, 39, 123. 
284. 

Ilse (Minor Planet 9); i. 668. 


Inclination of the ecliptic, i. 374; of a 
planet’s orbit, i. 58. 

Indentations, apparent, in the limb of the 
Sun, i. 18, 42. 

Index error of an equatorial, ii. 1123; of 
a transit instrument, ili, 134; of a 
sextant, li, 152. 

Indian astronomy, i. 271. 

Indicator for the planets devised by 
I. Roberts, ii. 273. 

Indiction, ii. 458. 

Indus (constellation), iii, 115, 186. 
Inequality, parallactic, of the Moon, 
i. 120; diurnal, of the tides, i. 365. 

Inferior planets, i. 54. 

Tno (Minor Planet (3), i. 662. 


Instruments, astronomical, iii. 1. 
several instruments. 

Intra-Mercurial planets, 1. 75, 81. 

Io (name suggested for one of the satel- 
lites of Jupiter), i. 185; (Minor Planet 
(s)), i. 658. 


Iphigenia (Minor Planet (2), i. 660. 


See the 


Irene (Minor Planet G)); i. 654. 
Tris (Minor Planet @), i, 654. 
Irma (Minor Planet (7), i. 664. 


Tron, meteoric, i. 590. 
Isabella (Minor Planet Ga) , 1. 664. 
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Isaiah xiv. 12, cited, i. 490. 

Isis (Minor Planet (4), i. 656. 

Ismene (Minor Planet (1), i. 165, 664. 

Tsolda (Minor Planet Ga), i, 666. 

Istria (Minor Planet @), i. 664. 

Izarn, his Des Pierres Tombées du Ciel 
cited, i. 592. 


J. 


Jacob, Captain W.S., regards the so-called 
division in Saturn’s exterior ring as 
merely a depression,i. 211; his measures 
of Saturn, i. 222; elements of Saturn’s 
satellites, 1. 237; his Catalogues of Stars, 
ii. 490, 492; his Catalogue of Double 
Stars, li. 496, 497; an observer of double 
stars, lii. 35. 

**Jacob’s Ladder,” an old name of the 
Milky Way, ili. 111. 

Jahn, G. A., his Catalogue of Comets, ii. 
505. 

aie A., his Atlas, ii, 502. 

Jansen, Z., one of the inventors of the 
telescope, ii. 292. 

Janssen, J., his photographs of the Sun, 
i. 51; his observations of the solar 
eclipse of 1868, i. 304 ; his observations 
of the solar eclipse of 1870, i. 308; his 
observations of the solar eclipse of 1883, 
i. 318; his spectroscopic researches, ii. 
311; his method of taking solar photo- 
graphs, ii. 395 ; his photographs of the 
Sun, li. 400. 

J eaurat, his diagram of the Pleiades, 1i. 
59, 60. 

Jedrzejewicz, his Catalogue of Stars, il. 

) 

Solara Emperor of Hindustan, his 
sword made of meteoric iron, i. 591. 
Jenkins, his summary of the observations 

of Mercury’s transits, i. 344. 

Jewish year, ii. 436. 

Job, ix. 9 cited, ili.15; xxxviii. 31-2 cited, 
iii. 15. 

Johanna (Minor Planet @)), i. 660. 

Johnson, M. J.,speech on awarding medal 
to Schwabe, i. 25; his rule as to stars 
visible with object-glasses of given aper- 
ture, ii. 246; his Catalogue of Stars, ii. 

490, 492. 

Johnson, Rev. 8. J., his Zelipses Past and 
Present referred ‘to, i, 269, 321; on the 
appearance of the Moon during a lunar 
eclipse, i. A 

Johnston, A. K., his account of the tides, 


1.370; his Adlas of Astronomy referred 
to, il. 264. 

Jones, Felix, his identification of Nimrtd 
and Mosul, i. 323. 

Jones, Rev. G., his observations of the 
Zodiacal Light, i. 144. 

Jude, St., 13, cited, i. 490. 

Juewa (Minor Planet (39)), i. 660. 

Julia (Minor Planet (2)), i i. 658. 

Julian Calendar, ii. 426 ; period, ii. 459. 


Juno (Minor Planet G))s 1,166,187, 654. 


Jupiter, period, &c., i. 1733 subject 
to a slight phase, i. 174; its belts, 
i. 1743; their physical nature, i. 175: 
first observed by Zucchi, i. 176; dark 
spots, i. 176; luminous spots, i. 1773 
the great red spot, i. 178; the great 
white spot, i. 178; Hough’s observa- 
tions, i. 179; alleged connection be- 
tween spots on Jupiter and spots on the 
Sun, i. 181; axial rotation of Jupiter, 
i. 181 ; centrifugal force at its equator, 
i. 182; luminosity of Jupiter, i. 182; 
its apparent motions, i.183 ; astrological 
influences, i. 183; attended by 4 satel- 
lites, i. 1835; application of Kepler’s 
third law to the satellites of, i. 60; are 
they visible to the naked eye, i. 183; 
Table of them, i. 185 ; eclipses of the 
satellites, i. 186; occultations, i. 187 ; 
transits, i. 188; peculiar aspects of the 
satellites when in transit, i. 188; sin- 
gular circumstance connected with the 
interior ones, i. 192; instances of all 
being invisible, i. 194; variations in 
their brilliancy, i. 195 ; observations of 
eclipses for determining the longitude, 
i. 1973 practical difficulties, i. 197 ; 
Roémer’s discovery of the progressive 
transmission of light, i. 197; mass of 
Jupiter, i.198; the “Great Inequality,” 
i. 198; Tables of Jupiter, i. 199 ; occul- 
tation of, i. 358; its influence on comets, 
i. 400, 401, 429, 439; hints on obser- 
vations of, ii. 272; of its satellites, ii, 
340; spectrum of, ii. 340. 

Justin, his History cited, i. 324. 


Justitia (Minor Planet (6), i. 668. 


i. 


Kaiser, F., investigates the rotation of 
Mars, i. 158. 

Kalends, Greek, ii. 438. 

Kater, Captain W., his floating collima- 
tors, 11.170; his observations of Saturn’s 
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rings, i, 211; his mercurial clepsydra, 
ii. 445. 

Keeler, his observations of Saturn at the 
Lick Observatory, i. 230; his remarks 
on the power of telescopes, ll. 247. 

Kellner’s eye-piece, ii. 20. 

Kepler, his laws, i. 7; the second, i. 58, 
491; the third, 59, 77; his anticipa- 
tion of new planets, i. 67; the foun- 
dation of Newton’s theory of gravi- 
tation, i. 60; treats of the Zodia- 
eal Light, i. 144; suggests that Mars 
has satellites, i. 162; mentions the 
solar eclipse of 1590, i. 274; observes 
the Red Flames during a pariial eclipse 
of the Sun, i. 284; notes the ruddy hue 
of the Moon during eclipses of the Sun, 
i. 284; his observations of the lunar 
eclipse of 1598, i. 329; predicts the 
transit of Mercury of 1631, i. 341; his 
Rudolphine Tables, i. 345; predicts the 
transit of Venus of 1631, i. 345; ob- 
serves an occultation of Jupiter, i, 359; 
indicates that gravitation influences the 
tides, i. 373 ; changesin the Great Comet 
of 1618 noticed by, i. 483; suggests a 
telescope of two convex lenses, ii. 294. 

Kesselmeyer, his opinion on the origin of 
aérolites, 1. 595. 

Kew, photoheliograph, ii. 390. 

Key, Rey. H. C., observes Encke’s Comet 
in 1871, i. 422; makes reflecting tele- 
scopes, il. 9; his observations of the 
nebulous star 45 HI IV. Geminorum, 
lii. 82. 

Khandrikoff, his drawing of the solar 
eclipse of 1887,1. 320. 

Kirch, verifies an ancient Chinese con- 
junction of planets, i. 70. 

Kirchhoff, his spectroscopic researches, ii. 
303, 327; his map of the spectrum, 
ii. 379; his experiments with the spec- 
trum of iron, ii. 308. 

Kirkwood, D., on the longitude of Sun- 
spots, 1.13; his treatise on the Minor 
Planets referred to, i. 165; coincidences 
withrespect to the satellites of Saturn, i. 
238; suggests some connection between 
certain comets, i. 435; his researches 
as to the November meteors, i. 631; his 
theory that meteors are fragments of 
comets, 1. 634; his theory of temporary 
stars, iii. 57. 

Klein, H. J., his Atlas (London ed., 
8.P.C.K.) referred to, ii. 264, 504; his 
Astronomische Objecte fiir gewdhuliche 
Telescopen referred to, ii. 504. 

Klinkerfues, investigates the orbit of 
Biela’s comet, i. 433. 

Kohler, suggests a symbol for Uranus, i. 
243. ; 
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Kolgo (Minor Planet (or), i. 664. 


Kénigsberg Observatory, heliometer at 
the, ii. 177. 

Konkoly, N. Von, his treatise on Astro- 
nomical Instruments referred to, 11.192; 
his treatise on Astronomical Photogra- 
phy referred to, ii. 416; the equatorial 
reflector at his observatory, ii. 105 ; his 
remarks on the spectra of meteors, ii. 
350; his spectroscopic survey of the 
Southern heavens, li. 359. 


Kriemhild (Minor Planet (12)), i. 666. 
Kriiger, A., his Catalogue of Stars, 11. 494. 


L. 


Labaume, B., his Catalogue of Double 
Stars, ii. 496. 

La Caille, N. L., his Catalogues of Stars, 
ii. 488, 490; his Catalogue of Nebule, 
li. 500; his nomenclature of the con- 
stellation Argo, ili. 17; observes 7 
Argfis, iii. 47; adds to the number of 
the constellations, iii. 116, E17. 

Lacerda, his observations of Venus, i. 96. 

Lacerta (constellation), iii. 116, 187; 
radiant point of meteors in, i. 640. 


Lachesis (Minor Planet (=), i. 660. 


Lacrimosa (Minor Planet (x8), i, 664. 


Ladder for use in observatories, li. 217 ; 
parallactic, ii. 252. 

‘Ladye’s Way,” an old English name for 
the ecliptic, i. 117. 

Laértius, Diogenes, records the number of 
eclipses observed in Egypt, i. 265. 

Letitia (Minor Planet (39)), i. 656. 


Lagging of the tides, i. 363. 

La Hire, G. P., his observations of Venus, 
i. 99; his suggestion as to the cause of 
the corona, i. 280; his explanation of 
certain phenomena seen during occul- 
tations, i. 357. 


Lalande, J. J. Le F. De, on the orbit of 


Iapetus, i. 237; infers the existence of 
an unseen planet, i. 253; observes Nep- 
tune as a fixed star, i. 259; his Table of 
Transits of Venus cited, i. 340; his 
theory as to phenomena seen during 
transits of Venus, i. 349; his Catalogue 
of Stars, ii. 489; adds to the number of 
the constellations, iii. 117. 

Lamb, his translation of Aratus cited, iil. 
61. 

Lamb, Miss A. M., her Catalogue of Stars, 
li. 493. 

Lambert, J. H., passage in his Lettres 
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Cosmologiques suggesting binary stars, 
referred to, ili. 33. 


Lamberta (Minor Planet Cay)), i. 664. 
Lameia (Minor Planet 2), i, 668. 


Lamont, J., discovery by, relating to the 
magnetic needle, i. 28; his observa- 
tions of Tethys, i. 232; observes Nep- 
tune as a fixed star, i. 259; his Cata- 
logue of Stars, ii. 492, 493; his Cata- 
logue of Nebule, ii. 500. 

Lander, African explorer, observes an 
eclipse of the Moon, i. 332. 

Landgrave of Cassel, his revolving dome, 
ii. 198. 

Langley, S. P., his estimate of the Sun’s 
heat,i.7; his observations of solar spots, 
i. 8; his experiments on the Moon’s 
heat, i. 138; his observations of the 
transit of Venus in 1882, i. 353; his in- 
strument called the Bolometer, ii. 389. 

Lansberg, P. Van, his Tables of Venus, 1. 
340. 

La Nux, observes the comet of 1769,i. 411. 

La Place, P.S. De, on the relative bright- 
ness of the Sun’s surface, i. 43; on the 
ancient observations of Mercury, i. 91; 
partially investigates the Moon’s mo- 
tions, 1. 121; on Jupiter’s satellites and 
the law of gravitation, 1. 194; cal- 
culates the rotation of Saturn’s rings, 
i. 220; on the week, ii. 433; on the 
origin of zodiacal constellations, iii. 16. 

Lardner, D., his Astronomy referred to, 
li. 205. 

Larissa, eclipse of, 1. 322- 

Lassell, W., his observations of Venus, i. 
ror; his observations of the Zodiacal 
Light, 1.143; his observations of J upi- 
ter, 1.175, 177, 190, 195; his observa- 
tions of Saturn’s rings, i. 211; observes 
the dusky ring of Saturn, 1.212; on the 
colour of Saturn’s rings, i. 228 ; suspects 
the existence of mountains on Saturn’s 
rings, i. 228; notes the dull colour of 
the rings, i. 231; his observations of 
Hyperion, i. 234 ; observes the satellites 
of Uranus, detecting one of them, i. 248, 
249; discovers the satellite of Neptune, 
i.. 258; observes the solar eclipse of 
1851, i. 276, 289; his drawing of J upi- 
ter being occulted by the Moon, i. 358 ; 
his reflector presented to the Greenwich 
Observatory, ii. 237; on the manage- 
ment of specula, ii. 250; his opinion 
on Newtonian reflectors, ii. 270; his 
Catalogue of Nebule, ii. 501 ; investi- 
gates the alleged changes in the great 
nebula in Argo, ili. 104. 

L’ Astronomie (French magazine) referred 
to, 11. 263. 


Latitude, to find, ii. 140,156; aspect of 
the celestial sphere varies with, i. 112; 
ii. 446; iii, 118, 239. 

Laugier, P. A. E., his value of the dura- 
tion of the Sun’s axial rotation, i. 14; 
investigates the early history of Halley's 
comet, i. 443 ; his Catalogue of Nebule, 
ii. 500. 

Laurentia (Minor Planet ()), i. 662. 


Laussedat, A., observes the horns of the 
solar crescent during eclipse truncated, 
i. 285. 

Layard, Sir A. H., his identification of 
Larissa and Mespila, i. 323; discovers 
at Nimrtd a plano-convex lens, ii. 291. 

Leap-year, peculiarity of, ii. 435. 

Leda (Minor Planet Ge), 1. 656, 


Ledger, Rev. E., his summary of the 
Intra- Mercurial Planet Controversy 
cited, i. 79; his remarks on the satel- 
lites of Mars, i. 161; his lecture on 
Twinkling referred to, iii. 26. 

Lee, Dr. J., observes a star projected on 
the Moon, i. 356; his Meridian Circle, 
ii. 148. 

Le Monnier, P. C., observes Uranus as a 
fixed star, i. 244; anecdote of, related 
by Arago, i. 244. 

Lenses of eye-pieces, ii. 18. 

Leo (constellation), iii. 115, 188; radiant 
point of meteors in, i. 623; orbit of 
meteors in, i. 628, 630, 631, 633, 635. 

Leo Minor (constellation), iii. 116, Igo. 

Lepus (constellation), iii. 115, 190. 

Lescarbault, Dr., his supposed discovery 
of an Intra-Mercurial planet, i. 75. 

Lespiault, G., his remarks on the simi- 
larity of the orbits of the Minor Planets 
Fides and Maia, i. 160. 


Leto (Minor Planet ()), i. 656. 
Leucothea (Minor Planet Gs), i. 654. 


Levander, F. W., observes the satellites 
of Jupiter with the naked eye, i. 184. 

Level, striding, ii. 119. 

Levels, tests for, ii. 130. 

Le Verrier, U. J. J., his investigations 
into the theories of the planets, i. 3; 
his investigation into the theory of 
Mercury, i. 75, 81; his interview with 
Lescarbault respecting Vulcan, i. 76; 
tests some Chinese observations of 
Mercury, i. 90; his Tables of Venus, 
i. 106; on the eccentricity of the 
Earth’s orbit, i. 110; his lables of 
Mars, i. 163; his estimate of the mass 
of the minor planets, i. 166; his Tables 
of Jupiter, i. 199; his Tables of Saturn, 
i. 241; his connection with the planet 
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Neptune, i. 253; his investigations of 
the orbit of Faye’s comet, i. 429; un- 
successfully searches for a variable 
nebula in Taurus, ili. 100. 

Lewis, Sir G. C., his Astronomy of the 
Ancients cited, ii. 437. 

Lewis, H. C., remarks on solar storms, 
ey 52) 

Lexell, first announces Uranus to be a 
planet, i. 243; his comet, 1. 400, 521. 
Liais, E., artillery projectiles on the Sun, 
i. 6; disputes the discovery of Vulcan, 
i. 79; claims to have seen a double 

comet, i. 409. 

Liandier, his remarks on Twinkling, iii. 
20. 

Liapounoy, M., his observations on the 
Great Nebula in Orion referred to, iii. 
87. 

Liberatrix (Minor Planet (3), i. 660. 


Libra (constellation), iii. 115, 191; what 
it might symbolise, iii. 15; cluster 5 M 
in, ili. 63. 

Libration of the Moon, i, 119, 137; 
photographs of, taken at Oxford, ii. 
402. 

Libussa (Minor Planet 4)), i. 668. 


Lichtenberg, G. C., suggests Astrea as a 
name for Uranus, i. 243. 

Lick Observatory, ii. 238, 247; photo- 
graphic methods used at, ii. 396. 

Light, transmission of, i. 197 3 aberration 
of, i. 380; progressive velocity of, i. 
380. 

Lihou, his observations of Venus, i. 95. 

Lileea (Minor Planet (2:3)), i. 666. 

Limits, ecliptic, i. 263. 

Lindenau, B. Von, suggests that the 
diameter of the Sun is liable to change, 
1.5; his Tables of Venus, i. 105; his 
Tables of Mars, i. 163; his value of 
the constant of aberration, i. 381. 

Lindsay, Lord, his observations of the 
solar eclipse of 1870, i. 308; his ob- 
servations of the solar eclipse of 1871, 
i. 309, 313; his suggestion respecting 
transits of Venus, i. 345. See also 
“ Crawford, Earl of.” 

Lippersheim, H., one of the inventors of 
the telescope, li. 292. 

Little, Dr., observes the transit of Mer- 
cury of 1881, i. 344. 

Littrow, C. Von, his suggestion as to the 
minor planets, i. 165; his Atlases, ii. 
503, 504; his estimate of the number 
of the stars visible to the naked eye, 
ii. 118; 

Liveing, E. H., his portable star-finder 
referred to, ii, 106; his spectroscopic 
observations, ii. 370. . 
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Lockyer, J. N., description of the phases 
of Saturn’s rings, i. 239; his division 
of the stars into groups, ii. 360; bis 
spectroscopic researches, ii. 307; his 
work at South Kensington, ii. 322; 
his theory of basic lines, ii. 325; his 
observations of the spectra of meteor- 
ites, ii. 351; his classification of the 
spectra of stars, ii. 300. 

Logarithm books for the use of amateurs, 
ii. 265; use of, in connection with the 
transit instrument, ii. 139; use of, in 
computations for finding the latitude, 
He eLAyre 

Logogriphs on Venus, i. 105 ; on Saturn, 
i. 207. 

Lohrmann, W. G., his map of the Moon, 
i. 139. 

Lomia (Minor Planet (7), i. 660. 


Longitude, mean, of a planet, i. 58. 

Loomis, E., on the periodicity of Sun- 
spots, i. 31; his Practical Astronomy 
referred to, ii. I, 129, 266; his light 
curve of 7 Argtis, ili. 48. 

Loomis, L. W., his observations of an 
occultation of Saturn, i. 359. 


Loreley (Minor Planet (s)), i. 662. 


Louis XIV., telescope made for, by Cam- 
pani, ii. 294. 

Louville, Red Flames seen by, in 1715, 1. 
284. 

Low water, found by means of an 
almanac, ii. 448. 

Lowe, E. J., his observations of the comet 
of 1861, i. 462; his observations of 
shooting stars in 1872, i. 623. 

Lower, Sir W., suggests that comets may 
move in ellipses, i. 407. 

Léwy, M., his observations on the Sun 
in association with De La Rue re- 
ferred to, i. 34; his period for Donati’s 
comet, i. 457. 

Lubbock, Sir J. W., his paper on tides 
referred to, i. 361. 

Lubienitzki, 8., his Theatrum Cometicum 
referred to, i. 550. 


Lucia (Minor Planet @)), 1. 666. 

Lucifer, the classical name of Venus, 
i, 104. 

Lucina (Minor Planet (us) WlaOO2s 

Lucretia (Minor Planet ()), i. 870. 


Lucretius, his ideas as to the stars, ii. 
18; his ideas as to a Central Sun, 
ii. 25. 

Luculi on the Sun, i. 46. 

Lumen (Minor Planet Gs), i. 660, 


Lumiere cendrée, on the Moon, i. 135 
on Venus, i. 101. 
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Lummis, his observations of some object 
on the Sun, i. 77. 

Lundahl, G., his value of the co-efficient 
of nutation, i. 378; his value of the 
constant of aberration, i. 381. 

Luni-solar precession, i. 375, 376. 

Lupus (constellation), iii. 115, 192. 


Lutetia (Minor Planet (21), i. 634. 


Luther, E., his observations of the sup- 
posed variable nebula in Scorpio, iii. 
Ter. 

Luther, R., discovers Minor Planets, i. 
168, 654, 656, 658. 

Lydia (Minor Planet 0), i. 166, 660. 


Lynn, W. T., his remarks on certain con- 
stellations, iii. 115. 

Lynx (constellation), iii. 116, 194. 

Lyra (constellation), ili. 114, 195; an- 
nular nebula in, iii. 69 ; radiant points 
of meteors in, i. 623, 640; orbit of 
meteors in, i. 631; the multiple star 
€ in, iii. 28, 40, 41. 


M. 


M°Clean’s star spectroscope, ii. 184. 

Macculloch, his account of the Tides in 
Scotland cited, i. 371. 

Mackay, his observations of 7 Argds, ili. 


47- 

Maclaurin, C., observes Baily’s Beads at 
an annular eclipse, i. 279; observes 
the Red Flames during an annular 
eclipse, i. 284. 

Maclear, Sir T., notes a strange incident 
connected with Jupiter’s 114 satel- 
lite, i. 189; his observation of an 
occultation of Aldebaran in 1831, i. 
357; his value of the constant of 
aberration, i. 381; his Catalogues of 
Stars, ii. 493, 494; his observations of 
n Argtis, iii. 47. 

Macrobius, his Comment. in Somnium 
Scipionis cited, i. 116. 

Madan, names the satellites of Mars, 
i. 160. 

Madler, J. H., his value of Venus’s 
horizontal refraction, i. 100; Table of 
length of day by, i. 116; his obser- 
vations on the snow-patches on Mars, 
i. 156; ascertains the time of Mars’s 
rotation, i. 158; ascertains the time of 
Jupiter’s rotation, i. 181; measures 
the ellipticity of Uranus, i. 244; his 
Catalogue of Stars, ii. 491 ; of Double 
Stars, 496, 497; investigates the Central 
Sun hypothesis, iii. 24. 
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Magellanic clouds, iii. 94. 

Magnetism, terrestrial, and solar spots, 
ip 28: 

Magnitude of the solar system, popular 
illustration of, i. 63. 

Magnitude of stars, iii. 3; subdivisions 
of, iii. 3; list of stars of the 15* 
magnitude, iii, 3; of all the stars 
visible to the naked eye, ili. 125; 
Comparative Table of, ii. 282. 

Mahomet II., Sultan of Turkey, i. 488. 

Mahometan year, ii. 438. 


Maia (Minor Planet (65)), i. 165, 656 ; 


(one of the Pleiades), iii. 59. 

Maimonides, his statement as to Sabian 
astrologers, i. 490. 

Main, Rev. R., his measures of Saturn 
referred to, i. 203, 222; his value of the 
constant of aberration, i. 381 ; his Cata- 
logues of Stars, ii. 490, 492, 493. 


‘Malmesbury, William of, mentions the 


solar eclipses of 1133 and 1140, i. 325. 

Manilius, his description in the Astro- 
nomicon of the Milky Way cited, iii. 
Tas 

Maps, astronomical, ii. 264, 502; Berlin 
Star, i. 166; iii. 503. 

Maps of the spectrum, ii. 379; Kirchhoff’s 
map of the solar spectrum, iii. 379 ; 
advantages of a diffraction grating, iil. 
380; Angstrém’s normal spectrum, iii. 
381; wave-lengths of the principal 
Fraunhofer lines, iii, 382 ; reduction of 
measures, ili. 383; maps of the spec- 
trum, iii. 384; Rowland’s photographs, 
iii. 384; the ultra-violet spectrum, iil. 
385; Huggins’s photographs of stellar 
spectra, and of the spectra of nebulez 
and comets, iii. 385; fluorescence, ili. 
388; the infra-red spectrum, iii. 388 ; 
phosphorescence, iii. 388; Abney’s 
photographs of the infra-red, iii. 389 ; 
entire range of the spectrum, ill. 389. 

Maraldi, J. P., notices snow-patches on 
Mars, i. 156; his observations on the 
anse of Saturn’s rings, i. 222; con- 
firms the variability of Algol, iii. 45. 

Mardokempadius, lunar eclipse during 
the reign of, i. 332. 


Maria, or Myrrha (Minor Planet (7), i 


662. 

Marié-Davy, his experiments on the 
Moon’s heat, i. 138. 

Marius, 8., fraudulently claims to have 
discovered the satellites of Jupiter, i. 


183. 

Markab (a Pegasi), lil. 207; perhaps the 
centre of a system, ili. 25. 

Mars, use of, for determining the Sun’s 
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parallax, i. 2; Ellery’s observations of, 
i. 3; application of Kepler’s third law 
to the satellites of, i. 59; period, &c., 
i. 148; phases, i. 149; apparent mo- 
tions, i. 149; its brilliancy, i. 150; 
telescopic appearance, i. 150; its ruddy 
hue, i. 150; Schiaparelli’s ‘‘ Canals,” i, 
152; general statement of the physical 
details of, i. 1523; map of, on Mercator’s 
projection, i. 153; polar snow, i. 154; 
axial rotation, 1.158; its seasons, 1.158; 
its atmosphere, i. 159; its satellites, i. 
159; ancient observation of, i. 162; 
Tables of, i. 162; spectrum of, ii. 339; 
spectroscopic observations of, 11. 339. 
Marth, A., discovers a Minor Planet, i. 
168, 654; his Catalogue of Nebule, ii. 
5ol. 


Martha (Minor Planet (5), i. 664. 


Martin, Dr., watches a fish during the 

_ solar eclipse of 1858, i. 293. 

Mascaret, the, on certain French rivers, 

1. 373. 

Maskelyne, Rev. N., observes Uranus 

soon after its discovery, i. 242; his 

method of recording transits of stars, 

ii. 135; his Catalogue of Stars, ii. 488. 

Mason’s hygrometer, useful in an observ- 
atory, li. 220. 

Mason, C., observes the satellites of Ju- 
piter with the naked eye, i. 183. 

Mass of the Sun, i. 5, 652; of the planets, 

i. 652; of comets, i. 400; and see the 

several planets. 


Massilia (Minor Planet ()), i, 165, 654. 
Matilde (Minor Planet (2s3)), i. 668. 


Maunder, E. W., observations of Sun- 
spots, i. 15; his photographs of the 
solar eclipse of 1886, i. 319; his spec- 
troscopic researches on Sun-spots, ii. 
3173; his spectroscopic observations of 
Tebbutt’s comet, ii. 346. 

Maurice, T., his Indian Antiquities 
cited, i. 207. 

Maurice, Prince of Nassau, had a telescope 
presented to him in 1610, ii. 293. 

Maximilian, Archduke, Scheiner shows 

him a telescope, li. 295. 

Maximilian, Emperor of Germany, and 

the aérolite of Ensisheim, i. 594. 

Mayer, T., his map of the Moon, i. 139; 

observes Uranus as a fixed star, i. 244; 

his Catalogue of Stars, ii. 488. 

Mazzaroth, probable meaning of, iii. 15. 

Mean distance of a planet, i. 58, 61. 

Mean longitude of a planet, i. 58. 

Mean Moon, ii. 419. 

Méchain, P. F, A., the first discoverer of 
Encke’s comet, i. 416; discovers the 
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planetary nebula 97 M Urs Majoris, 
lii. 79. 
Medea (Minor Planet (2x2)), i. 665. 


Mediterranean Sea, the tides in, i. 367. 
Medium, Resisting, i. 419, 425. 


Medusa (Minor Planet 9), i. 165, 662. 


Melbourne Observatory, the great equa- 
torial at, ii. 106. 


Melete (Minor Planet G@), i. 656. 


Melibcea (Minor Planet (137)), i. 660. 


Melloni, M., on the heat of the Moon, i. 
138. 
Melpomene (Minor Planet G8)), i. 654. 


Menippe (Minor Planet =), i. 664. 


Menkab (a Ceti), iii. 158; perhaps the 
centre of a system, ili. 25. 

Mercator, G., observes the transit of 
Mercury of 1661, i. 341. 

Mercury, apparent movements of, between 
1708 and 1715, 1.57; period, &c., i. 86; 
phases, i. 86; physical observations by 
Schréter, Sir W. Herschel, Denning, 
Schiaparelli and Guiot, i. 87; when 
best seen, i. 88; determination of its 
mass,i.89; acquaintance of the ancients 
with, i. 90; Copernicus and, i. 91; 
Le Verrier’s investigations as to the 
motions of, i. 75, 81, 91; Tables of, i. 
92; spectroscopic observations of, ii. 
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Meridian, how to find it, ii. 195, 444. 

Meridian circle, ii. 147. 

Meridian mark, ii. 206. 

Mersenne, suggests the reflecting tele- 

scope, ii. 294. 

Merz, optician at Munich, large telescopes 

by, il. 297. 

Messer, J., his Atlas, ii. 504. 

Messier, observes the rapid changes in the 
comet of 1769, i. 413; forms the well- 
known Catalogue of Nebule which bears 
his name, ii. 500; iii. 96; reprint of 
many of the entries in it, ili. 262. 

Meteoric astronomy, i. 589; suggested 
connection between Meteors and Sun- 
spots, i. 36. 

Meteorological instruments for observa- 
tories, ii. 220. 

Meteors, theory of, i. 626; are planetary 

bodies, i. 626; their periodicity, i.627 ; 

meteoric orbits, i. 628; researches of 

Newton, i. 628; of Adams, i. 629; 

orbit of the meteors of November 13, i. 

629; identity of the orbits of comets 

and meteors, i. 630; the meteor showers 

of November 13 and 27, i. 6345 recent 

progress of meteoric astronomy, i. 635; 
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table of the chief radiant points of, i. 
639; spectra of, ii. 350. 

Meteors, telescopic, i.644; our knowledge 
of them limited, i. 644; observations, 
i. 644; probable heights in the atmo- 
sphere, i. 645 ; showers of, i, 646 ; sum- 
mary of Prof. Safarik’s observations and 
deductions, i. 647; fireball observed in 
a telescope on October 19, 1863, i. 650. 

Metis (Minor Planet G)), i. 654. 

Metius, A., his connection with the in- 
vention of the telescope, ii. 293. 

Meton, length of the day stated by, ii. 
423; invents the cycle which bears his 
name, ii. 457. 

Metonic Cycle, ii. 457, 462. 

Metrodorus, his idea of the Milky Way, 
iii TT 2, 

Michelson, A., his value of the velocity 
of light, i. 380. 

Micrometers, ii.30; the reticulated, ii. 30; 
the parallel-wire, ii. 32; the position, 
li. 34; measurement of angles of posi- 
tion, ii. 35; Grubb’s duplex, ii. 36; 
bright-wire, ii. 37; Bidder’s, i. 37 ; 
Burnham’s, ii. 39; the double image, 
li. 42; the ring, ii. 43; the square-bar, 
li. 44. 

Microscopium (constellation), iii. 116, 197. 

Middleton, J., his Celestial Atlas, ii. 503. 

Milky Way, ili. 105; its course amongst 
the stars described by Sir J. Herschel, 
iii. 105; the Coal Sack” in the 
Southern hemisphere, iii. 108; remarks 
by Sir W. Herschel as to the prodigious 
number of stars in the Milky Way, ili. 
109; computation by Sir J. Herschel of 
the total number of stars visible in an 18- 
inch reflector, iii,109; Sir W. Herschel’s 
«Stratum Theory,” iii. 109; void spaces 
in the heavens, iii. 111 ; terms applied 
to the Milky Way by the Greeks, 111, 
111; by the Romans, iii. 112; by our 
ancestors, iii. 113 ; planetary nebule 
in, ii. 81. 

Miller, Prof. W. H., his early spectro- 
scopic researches, il. 305. 

Milner, Rev. T., his Gallery of Nature 
cited, ii. 618. 

Milton, J., Paradise Lost, his allusion to 
comets, i. 489 ; his allusion to Astarte, 
ii. 450; his description of the Milky 
Way, ili. 113. 

Mimas (satellite of Saturn), i. 232, 233, 
237. 

Minerva (Minor Planet Gs)); 1, 658. 


Minor Planets, 1.164; sometimes called 
Ultra-Zodiacal Planets, i. 164; sum- 
mary of facts, i. 165; notes on Ceres, 
i,165, 166; Pallas, i, 165, 166; Juno, 
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i. 165,166; Vesta, i. 155, 166 ; Olbers’s 
theory, i. 167; history of the search 
made for them, i. 167; independent 
discoveries, i. 168; progressive diminu- 
tion in their size, i.169; is the Zodiacal 
Light connected with them? i. 144; 
Table of, i. 654. 

Mira (0) Ceti, ii. 368 ; iii. 43. 

Miriam (Minor Planet (<a)), i. 658. 

Mirrors of telescopes, Browning’s method 
of mounting, ii, Io. 

Mitchell, J., conjectures the existence of 
binary stars, iii. 33. 

Mitchell, O. M., his Catalogues of Stars, 
ii. 498. 

Mnemosyne (Minor Planet G)), i, 656, 

Model of a comet’s orbit, i. 403. 

Moesta, ©. W., his remarks on rock 
foundations for observatories, ii. 196 ; 
his Catalogue of Stars, ii. 492. 

Méstlin, observes an occultation of Mars 
by Venus, i. 360; his enumeration of 
the stars in the Pleiades, ili. 59. 

Moll, G., observes the transit of Mercury 
of 1832, i. 342; see also i. 345. 

Molyneux, W., observes Jupiter without 
visible satellites, 1. 195; makes a re- 
flecting telescope, ii. 295. 

Monck, W. H. S., on the appearance of 
the Moon during a lunar eclipse. i. 329 ; 
his review of the photometric results of 
Pickering and Pritchard, iii. 13. 

Monoceros (constellation), iii. 116, 197. 

Mons Mensz (constellation), iii. 116, 
196. 

Montaigne, suspects a satellite of Venus, 
TeeLODs 

Montanari, discovers the variability of 
Algol, iii. 45; his note on the dis- 
appearance of stars in Argo, ili. 57. 

Montbaron, suspects a satellite of Venus, 
"hy HOEY 

Months, ii. 435 ; derivations of the names 
of, ii. 437; verse giving number of 
days in, ii. 435; Jewish, ii. 436; 
Roman, ii. 437; Mahometan, ii. 438 ; 
French Revolutionary, li. 440. 

Montigny, C., his researches on Twink- 
ling, iii. 26. 

Moon, i. 118; period, &c., i. 118; its 
phases, i. 119; its motions and their 
complexity, i. 119; libration, i. 119 ; 
evection, i. 120; variation, i. 120; 
parallactic inequality, i, 120; annual 
equation, i, 121; secular acceleration, 
j. 121; diversified character of the 
Moon’s surface, i, 123; lunar moun- 
tains, i. 124; seas, i. 124; craters, i, 
124; volcanic character of the Moon, 
i, 124; Bergeron’s experiment, i, 125; 
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the lunar mountain Aristarchus, i. 
127; Teneriffe, i. 128; lunar atmo- 
sphere, i. 128; researches of Schroter, 
&c., 1.133; Hansen’s curious specula- 
tion, i. 134; the Earth-shine, i. 135 ; 

. the Harvest Moon, 1.135; astronomy 
to an observer of the Moon, i. 137; 
luminosity and calorific rays, 1. 138; 
historical notices as to the progress of 
lunar chartography, i. 1393; lunar 
Tables, i. 140; meteorological influ- 
ences, i, 140 ; influence of, on the tides, 
i. 362; transit observations of, ii. 136 ; 
general observations of, ii. 269 ; spec- 
trum of, ii. 339; spectrum of eclipsed 
Moon, ii. 340; photograph of, ii. 401. 

Moonlight, brightness of, i. 138. 

Morton, Prof., his observations of the 
solar eclipse of 1869, i. 307. 

Mossotti, O. F., discovers Encke’s comet in 

1832, 1.418. 

Motion of the Sun in the ecliptic, il. 419 ; 

of the stars through space, il. 372. 

Motions of the planets, i. 138 ; of comets, 
ip AOR 

Motion of the stars in the line of sight, 

spectrocscopic observations of, ii. 373. 

Mouchez, E., his Catalogue of Stars, ii. 

495: 

Mountains, suspected, on Venus, i. 99 ; 
on the Moon, i. 1243; suspected on 
Saturn’s ring, i. 228. 

Mudge, T., makes reflecting telescopes, 
ii, 295. 

Multiple stars, iii. 29, 40. 

Mural circle, ii. 165. 

Murray, Sir W. K., observes luminous 
spots on Jupiter, i. 177. 

Musca Australis (constellation), iii. 117, 
1G9. 


iN 


Nadir, definition of, ii. 549. 

Nairne, his observations of the transit of 
Venus in 1769, i. 349. 

Naked eye, number of stars visible to, 
ili. 14, 109, 118; useful Catalogue of 
such stars, lil. 119. 

Names of the stars, origin of, ili. 15. 

Napoleon Buonaparte ‘and Venus, i. 97; 
and the comet of 1769, i. 489. 

Narrien, Prof. J., his Astronomy and 
Geodesy cited, ii. 149, 165, 168. 

Nasmyth, J., his observations of ‘‘ Willow- 
leaves ”’ on the Sun, i. 46; his labours as 
to the Moon’s surface, i. 123, 140; 
his Newtonian eo ii. 9. 


Nausikaa (Minor Planet (io), i. 664. 
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Nautical Almanac, contains a list of 
occultations, i. 355; referred to, ii. 
262, 263; commencement of, ii. 478. 

Neap tides, i. 163. 

Nebule, objects recorded as, which may 
have been comets, i. 588; spectroscopy 
as applied to, ii. 369; spectra of nebule, 
ii. 369 ; connection with meteorites, ii. 
372; Catalogues of, ii. 500 ; account of, 
iii, 66 ; Sir J. Herschel’s abbreviations, 
ili. 97 ; variable, ili. 99 ; list of, suitable 

~ for amateurs, iii, 261. 

Nebulous stars, iii. 81. 

Needle, magnetic, variation in the de- 
clination of, i. 28. 

Negative eye-piece, ii. 19. 

Neison, E., corrects Madler’s and Ly- 
man’s values of Venus’s horizontal re- 
fraction, i. 100. 


Nemausa (Minor Planet G)), i i. 656. 
Nemesis (Minor Planet (8), j i. 660, 


Neptune, circumstances which led to its 
discovery, i. 252 ; summary of the in- 
vestigations of Adams and Le Verrier, 
1. 253; telescopic labours of Challis 
and Galle, i. 264; the perturbations of 
Uranus by Neptune, i. 256; statement 
of these perturbations by Adams, i. 
257; period, &c. of, i. 257 ; attended by 
I satellite, i. 258; elements of its 
orbit, i. 258; mass of Neptune, i. 259 ; 
observations by Lalande in 1795, i. 
2593 spectrum of, ii. 341. 

New Stars, Catalogue of, iil. 332. 

Newall, R. 8., observes in 1859 a very 
large Sun-spot, i. 17; observes a flick- 
ering in the tail of Coggia’s comet, i. 
413. 

Newcomb, 8., confirms Le Verrier as to 
the discordances in Mercury’s orbit, i. 
gi; his value of the Earth’s mass, i. 
117; disputes certain conclusions of 
Hansen respecting the Moon, i. 134; 
his researches respecting the Minor 
Planets, i. 169; his Tables of Uranus, 
i. 2513; his Tables of Neptune’s satel- 
lite, 1. 260; his opinion respecting the 
solar eclipse of 557 B.C., i. 323; his 
memoir on Solar Eclipses cited, i. 334; 
his memoir on Transits of Mercury 
cited, i, 340; his Catalogue of Stars, ii. 


494. 

Newton, Sir I., his birthplace at Wools- 
thorpe, tevaT ‘explains the Moon’s varia- 
tion, i. 120; investigates the prophecies 
of Daniel, i. ao2 explains the theory of 
tides, i. 373 ; discovers the cause of pre- 
cession, i. 377; applies to the comet of 
1680 his theory of gravitation, i. 437; 
invents the telescope which bears his 
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name, il. 2, 295 ; his experiment on the 
composition of Sun-lght, ii. 299. 

Newton, H. A., his investigation of the 
November meteors, i. 628. 

Newtonian telescope, ii. 2. 

Nice Observatory referred to, ii. 193. 

Nicetas, of Syracuse, i. 116. 

Nicias, Athenian general, i. 333. 

Nicolai, his value of the mass of Jupiter, 
i. 198. 

Niesten, L., his summary of the Minor 
Planets referred to, i. 165 ; his remarks 
on the light of Donati’s comet, i. 410 ; 
his Catalogue of comets in order of In- 
clinations referred to, 1.511; his ana- 
lysis of the colours of binary stars, ili. 


38. 
Niobe (Minor Planet @)), i. 658. 


Nitrogen gas, found in nebula, iii, 69. 

Noble, W., observations of Venus, i. ror; 
hints on observing the Sun, ii. 268. 

Noddy, Hardy’s, ii. 212. 

Node, ascending, of the Sun, i.15; of a 
planet’s orbit, i. 58, 61 ; of the Moon’s 
orbit, i. 264; of the Earth’s orbit, i. 
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Nodical revolution of the Moon, i. 264. 

Noon, mean, ii. 419. 

“‘Noonstede Circle,’ old English name 
for the ecliptic, 1, 117. 

Norie, his method of determining the 
time by the sextant, ii. 158. 

Norma (constellation), iii, 116, 200. 

Northumberland equatorial at Cambridge, 
account of, referred to, ii. 69. 

November meteors (Leonids), i. 627, 628, 
630, 631, 632, 635, 043. 

Nubecula Major, iti. 88, 94. 

Nubecula Minor, ili. 94. 

Nubian after-glow, i. 393. 

Nucleus of a Sun-spot, i. 8; of a comet, 

390. 

Re anplive sacred shield of, perhaps 
an aérolite, i. 592. 

se ee 
378. 

Nuwa (Minor Planet (s)), i, 662. 


Nyrén, M., his value of the constant of 
aberration, i. 381. 


Nysa (Minor Planet (4s)), i. 656. 


Wo); 


O. 


Oberon (satellite of Uranus), i. 247. 

Object-glass, ii. 13, 243; list of large 
ones, il. 296. 

Obliquity of the ecliptic, i. 109, 374. 
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Observing chairs, ii. 215. 

Observatory, ii. 193; article on, in Hn- 
clyclopedia Britannica, referred to, ii. 
193; introductory statement, ii. 193; 
the Bedford observatory, ii.194; choice 
of a site, ii. 195; foundations, ii. 196 ; 
details of the structure of the observa- 
tory, il. 196; the equatorial room, ii. 
198; construction of domes, ii. 198; 
hemispherical dome, ii. 199; drum 
dome, ii. 199; polygonal dome, ii. 199 ; 
bearings for a dome, ii. 200; cannon 
balls, ii. 200; movement of a dome, ii. 
201; transit room, ii. 203; transit room 
arrangements at Bedford, ii. 204; set- 
ting circles, ii. 206; meridian mark, ii. 
200; observatory clocks, ii. 209; Hardy’s 
noddy, ii. 212; chronograph, ii. 215 ; 
observing seats and chairs, ii, 215; 
Dawes’s chair, ii. 215; Cooke’s obser- 
vatory ladder, ii. 217; ladderat the Dear- 
born Observatory, ii. 218; Knobel’s ob- 
serving chair, iil. 219; meteorological 
instruments, 11. 220; plans and specifi- 
cations for a Io-ft. observatory, ii. 221; 
adaptation of the same to a private 
house, ii. 227; the ‘‘Romsey ” form of 
cheap observatory, ii. 229; plans and 
specifications of the same, ii. 230; the 
30-ft. Lassell dome at the Royal Obser- 
vatory, Greenwich, ii. 236; the Wash- 
burn Observatory, Madison, U.S., ii. 
237; the Lick Observatory, Mount 
Hamilton, California, li. 238; account 
of several important modern ones by 
Newcomb, referred to, ii. 296. 

Observatory, magazine, referred to, ii. 
263. 

Occultations, i. 355; how caused, i. 355 ; 
Table annually given in the Nautical 
Almanac, 1.355; occultation by a young 
Moon, i. 350; effect of the horizontal 
parallax, i. 356; projection of stars on 
the Moon’s dise, i. 356; parent 
Jupiter, January 2 EOS wl ahr 
cultation of Saturn, 2 May 8, rece ci 
358; occultation of Saturn, April 9, 
1883, i. 3593; historical notices, i. 359. 

Ocean, curvature of, i. IIT. 

Oceana (Minor Planet (224 a), i 1. 666. 

Octans (constellation), iii. Tae 200. 

Ginone (Minor Planet ( G3), i i. 666. 


(Hnopides of Chios, ie estimate of the 
length of the day, ii. 423. 

Olbers, W., his speculations regarding the 
Minor Planets, i. 167; his remarks on 
vibrations in the tails of comets, i. 411; 
criticises Pastorff’s claim to have seen 
a comet cross the Sun, i. 414; his 
periodical comet, i. 437, 524-5 passim ; 
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his memoir on the November meteors 
referred to, i. 624. 

Olefiant gas, spectrum of, ii. 343. 

Olmsted, D., his estimate of the period 
of auroras, i. 35; his statement on re- 
fraction quoted, i. 387; suggests the 
cometary character of the November 

_. meteors, i, 631. 

Oltzen, W., his edition of Argelander’s 
Star Catalogue, ii. 491. 

Olympia, alias Elpis (Minor Planet (©), 
i. 656. 

Open-air observations, ii. 253, 263. 

Opera-glass, ii. 18. 

Ophelia (Minor Planet Gn); i, 662. 


Ophiuchus (constellation), iii, 114, 221; 


Hind’s Nova in, iii. 55. 
Oppavia (Minor Planet G3), i. 668. 


Oppolzer, T. Von, his Catalogue of 
Kelipses cited, i. 334; his Lehrbuch zur 
Bahnbestimmung der Kometen und 
Planeten referred to, i. 406; his calceula- 
tions respecting Winnecke’s comet, i, 
424. 

Optical double stars, ili. 31, 35. 

“ Orbis lacteus,” Latin name of the Milky 
Way, iii. 111. 

Orbit-sweeper, ll. 177. 

Orbits of planets and their elements, i. 
58; of comets and their elements, i. 
401; graphical process for determining, 
i. 491; of double stars, ili. 33 ; method 
of calculating, iii. 34. 

Orion (constellation), ili. 114, 203; the 
great nebula in, iii. 85, 86; its spec- 
trum, ii. 386; radiant point of meteors 
in, i, 623,642; referred to in the books 
of Job and Amos, iii. 15; the multiple 
star o in, iii. 42; nebulous stars in, 
ili. 82. 

Ovid, his description of the Milky Way, 
ili. 102. 

Oxford Uranometria cited, iii. 12, 120, 

Oxygen, in the Sun, il. 309. 


pe 


Pacific Ocean, the tides in, i. 368. 

Pales (Minor Planet ()); i. 656. 

Palitzch, detects Halley’s comet in 1758, 
i. 439; observes the variable star Algol, 
iil. 45. 

Palladium of Troy, perhaps an aérolite, i, 
591. 

Pallas (Minor Planet @)) i, 165, 166, 


167, 654. 
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Pancratic terrestrial eye-piece, ii. 22. 
Pandora (Minor Planet G)), i. 656. 


Panopea (Minor Planet Go), i. 656. 

Pape, C. F., his drawings of Donati’s 
comet, i. 449, 455. 

Parabola, the, i. 401, 404, 400. 

Paracelsus, his ideas on comets, i. 488. 

Parallactic inequality of the Moon, i. 120. 

Parallactic ladder, il. 252. 

Parallax, its effect on occul Itationgs, i. 356, 
383; explanation of its nature, i, 383; 
parallax of the heavenly bodies, i. 384; 
parallax of the Moon, i. 384; ii. 154; 
importance of a correct determination 
of the parallax of an object, i. 386; 
Leonard Digges on the distance of the 
planets from the Earth, i. 386; correc- 
tion for, to be applied to sextant obser- 
vations, ii. 153; parallax in altitude of 
the Sun, ii. 154. 

Parallax ,equatorial horizontal, of the Sun, 
Th, OE Stones value of, i. 3; Winnecke’s 
value of, i. 3; Gill’s value of, i. 4; 
popular comparison of the amount of, 
1. 4. 

Parallax, stellar, photographic results, ii. 
411; in the case of certain stars, iii. 6. 

Parallel wire micrometer, ii. 32, 248. 

Paris Observatory, ii.g, 109, 145,147,177. 

Paris Photographic Congress, ii. 409. 

Parkhurst, his Leaicon referred to, lil. 15. 


Parthenope (Minor Planet Gy; 1. 654. 


Pastorff, suspects that oe saw a comet 
cross the Sun, 1. 413. 


Paulina (Minor Planet G8), i, 668, 


Pavo (constellation), iii. 115, 203. 

Pearson, Rev. W., notes a strange incident 
connected with Jupiter’s I1™4 satellite, 
1,189; his Practical Astronomy referred 
to, 11.1, 164 et seg., 192; his retractor, il, 
253; his Catalogue of Stars, ii. 490. 

Peek, C. E., his observations of the nebula 

- in Argo, ili. 1¢4. 

Peers, his photograph of the solar eclipse 
of 1878, i. 316. 

Pegasus (constellation), iii, 114, 
cluster 15 M in, iii. 65. 

Peirce, B., supposes Saturn’s rings to be 
fluid, i. 222. 

Peitho (Minor Planet G8), 1. 660. 


Pendulum experiments, i. 112; compen- 
sation pendulums for astronomical 
clocks, ii. 209; Challis’s hints on the 
management of, ii. 210. 

Penelope (Minor Planet @)), 1. 664. 


Penrose, F. C., his asoniedl process for 
determining ‘the orbit of a comet, i. 491, 
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Penthesilea (Minor Planet x), i. 668, 


‘Penumbra, of a solar spot,i. 8; derivation 
of the word, i. 8 ; seen during eclipses 
of the Moon, i. 320. 

Peri-astron passage of a binary star, i. 403. 

Pericles, anecdote of, during an eclipse, i. 
323. 

Perigee, definition of, ii. 550; solar, its 
motion, i. 110, 467; daily motion of the 
Sun in, ii. 419. 

Perihelion, Sun in, i, 8; derivation of the 
word, i. 57; longitude of, i. 58, 62, 
403 ; distances of comets, i. 484; pas- 
sage of a comet, i, 403. 

Period, Dionysian, ii. 459; Julian, ii. 459. 

Periodic comets, i. 415. 

Periodic stars; see variable stars, iii. 43. 

Periodical publications relating to astro- 
nomy, ii. 263. 

Periodicity of shooting stars, 1. 640; of 
fireballs, i. 613. 

Periods of the planets, i, 651 ; of comets, 
i. 400. 

Perrotin, J., his Catalogue of Double 
Stars, ii, 499; ili. 318. 

Perry, Rev. 8. J., his spectroscopic re- 
searches, ii, 321. 

Personal equation, ii. 129; instrument, ii. 
187. 

Perseus (constellation), iii. 114, 208; ra- 
diant point of meteors in, i. 623, 640, 
6423; orbit of meteors in, i. 630; cluster 
in the sword-handle of, iii. 62. 

Perturbations, definition of, ii. 560; of 
Uranus by Neptune, i. 256. 

Peters, C. A. F., his value of the secular 
variation in the obliquity of the ecliptic, 
i. 374; his value of precession, i. 376 ; 
his value of the coefficient of nutation, 
i. 378; his value of the constant of 
aberration, i. 3813; his results as to 
stellar parallax, ili. 10; his researches 
as to the proper motions of stars, il. 24. 

Peters, C. H. F., sees a solar spot in a 
high latitude, i. 9; on peculiarities as 
to neighbouring spots, i. 24; criticises 
Lummis’s observations alleved to be of 
Vulcan, i. 78; criticises Swift’s and 
Watson’s observations on the same 
subject,i.85; discovery of minor planets 
by, i. 169, 658, 660, 662, 664, 666, 668 ; 
his short-period comet (1846, vi.), 434; 
his Zodiacal Charts, 11. 504. 

Petit, F., his estimate of the depth of the 
Sun’s atmosphere, i. 53. 

Phiedra (Minor Planet Ga); 1, 662. 


Phases, of an inferior planet, i. 55; of 
Mercury, i. 86; of Venus,i.94; of the 
Moon, i. 119; mentioned in almanacs, 
ii. 448; of Mars, i, 149; of Jupiter, i. 
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174; of Saturn’s rings, i. 217, 226; of 
a comet, 1. 409. 
Philia (Minor Planet (28:)), i. 668. 


Philip Augustus, King of France, his 
death preceded by a comet, probably 
Halley’s, i. 443. 

Philip’s planisphere, iii, 252. 

Phillips, Prof. J., his estimate of the 
depth of the Sun’s envelopes, i. 53. 

Philogoria (Minor Planet €74)), i. 668. 


Philolaus, his ideas respecting the Earth’s 
rotation, i. 116. 


Philomela (Minor Planet (09)), i. 165, 
664. 
Philosophia (Minor Planet G2); i. 666. 


Philostratus, the first to mention the 
solar corona, 1. 281. 

Phobos, one of the satellites of Mars, i. 
100, 


Phocea (Minor Planet G)), i. 654. 


Pheenix (constellation), iii. 115, 210. 

Photography, as applied to the Moon, i. 
140; as applied to the Sun, ii. 395; 
general account of astronomical, ii. 390 ; 
the daguerreotype, ii. 390; the collo- 
dion and gelatine’ processes, ii. 392 ; 
advantage of reflectors for photography, 
ii. 394; adaptation of refractors, ii. 
394; solar photography, ii, 396; the 
two forms of photoheliograph, ii. 396 ; 
transits of Venus, ii. 400; total solar 
eclipses, ii. 401; lunar photography 
and libration, ii. 402; the first photo- 
eraphsofnebule and comets, il. 346,403 ; 
Pickering’s determination of stellar 
maenitudes by photography, il. 404; 
Espin’s, ii. 405; the Brothers Henry, 
ii. 405; photograph of the Pleiades, ii. 
406; Roberts’s photographs of Nebule, 
ii. 407; the Photographic Congress, ii. 
409; the Cape Photographic Durch- 
musterung, li. 409 ; photography at the 
Paris Observatory, ii. 410; stellar paral- 
lax, ii. 410; observation of meteors, 
ii. 411; spectrum photography, ti. 412; 
Vogel’s dyed plates, ii. 412; Abney’s 
infra-red photographs, 1. 413; Hug- 
gins’s stellar photographs, ii. 413; the 
Draper Memorial, ii. 414; the province 
of photography, ii. 415. 

Photoheliograph at Kew, ii. 396; at Har- 
yard College Observatory, il. 397; at 
Greenwich, ii. 397; at Dehra Daa, ii. 
397- 

Photometer, ii. 188; Pritchard’s wedge, 
ii. 188 ; Pickering’s meridian, ij. 190. 
Photometry of the Sun and Moon, i. 7, 8, 
138; of the stars, ii. 188, 280; iii. 5. 
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Photosphere of the Sun, i. 52. 
Phthia (Minor Planet (189)), i. 664. 


Piazzi, G., discovers the planet Ceres, i. 
6543; his Catalogue of Stars, ii. 489. 
Picard, J., perhaps discovers Saturn’s 

dusky ring, i. 212. 4 

Piccolomini, applies Roman letters to 
certain stars, ili, 17. 

Pickering, E. C., his photometric mea- 
surements of the satellites of Mars, i. 
162; his observations of the solar 
eclipse of 1869, i. 307; his photo- 
graphs of the solar eclipse of 1886, i. 
319; his meridian photometer, ii. 190; 
suggests the use of large telescopes in 
a horizontal position, ii. 193; his Har- 
vard Photometry referred to, li. 265 ; 
iii. 12; his theory as to Algol’s varia- 
bility, ii. 376; his photographs of stars, 
ii. 4043; his Catalogues of Stars, ii. 494, 
495, 499 ; his Catalogues of Nebule, ii. 
502. 

Pictor (constellation), iii, 116, 211. 

Pigott, his theory as to variable stars, ili. 
48; his Catalogue of Changeable Stars, 
ii. 488. 

Pillar-and-claw stand, ii. 49; conversion 
of, into equatorial, ii. 65. 

Pingeré, A. G., observes vibrations in the 
tail of the comet of 1769, i. 412; his 
Cométographie referred to, i. 550; his 
Catalogue of Comets, ii. 504. 

Piola, observes the solar eclipse of 1842, 
a2 7.07 

Pisces (constellation), iii. 115, 212. 

Piscis Australis (constellation), iii. 115, 
PIB 

Piscis Volans (constellation), iii. 115, 
234. 

Pistor and Martins, their prismatic sector, 
ii. 163. 

Plana, Baron G., observes the Moon’s 
shadow during a total solar eclipse, 1. 
285. 

Planet, derivation of the word, i. 54. 

Planetary nebule, ii. 76. 

Planetoids, 1.164. See Minor Planets. 

Planets, epitome of the motions of, i, 54; 
characteristics common to them all, i. 
57; Kepler’s laws, i. 57; elements of 
a planet’s orbit, i. 58; curious rela- 
tions between the distances and the 
periods of the planets, i. 59; the ellipse, 
i. 61; popular illustration of the extent 
of the solar system, i. 63; Bode’s law, 
i. 64; miscellaneous characteristics of 
the planets, 1.67; curious coincidences, 
i. 68; conjunctions of the planets, i. 68 ; 
conjunctions recorded in history, i. 70 ; 
different systems, i. 71; the Ptolemaic 
system, i. 71; the Egyptian system, i. 
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72; the Copernican system, i. 72; the 
Tychonic system, i. 73; spectra of, ii. 
339, 387; do not usually twinkle, iii. 
25. See the several planets. 

Planets, transit observations of, ii. 136 ; 
general observations of, ii. 270. 

Planispheres, iii. 251; description of 
Grosse’s, iii. 251; description of 
Philip’s, iii. 252; description of Prit- 
chard’s, ili. 252 ; 

Plans and specifications of 2 observa- 
tories, ii. 221. 

Plantade, observes the transit of Mercury 
of 1736, i. 341. 

Pleiades, described, iii. 59; the northern 
limit of the Zodiacal Light, i. 142; 
Catalogue of Stars in, by C. Wolf, ii. 
407; photographs of, by MM. Henry, 
ii. 406, 410; C. P. Smyth suggests 
that the Pyramids had something to 
do with them, iii. 2; referred to in 
books of Job and Amos, ili. 15; pos- 
sibly the central point of the solar 
system, iii, 24; general description of, 
iii. 59; mentioned by Homer, iii. 59; 
diagram of, by Miss Airy, ili. 59; by 
Jeaurat, iii. 59, 60; lithograph of, by 
Tempel, referred to, iii. 59; suspected 
variable nebula in, ili. 103. 

Pliny, perhaps he observes the Zodiacal 
Light, i. 144; his opinions on the 
tides, i. 373; his ideas on the distances 
of the stars, i. 386; enumerates 12 
kinds of comets, i. 487; his statement 
as to the origin of Hipparchus’s Cata- 
logue, iii. 54. 

Plutarch, mentions the Sun’s corona, 
j. 281; his allusion to the battle of 
Salamis, i. 323; his Life of Pericles, 
i. 324; refers to the speculations of 
Democritus, iii. 112. 

Plymouth breakwater, curious occurrence 
ateel: v7 

Poczobut, forms the constellation Taurus 
Poniatowski, iii. 117. 

Poey, discussion of tropical storms by, 
i, 37; his observations of the light of 
the comet of 1861 for polarisation, 
i. 467. 

Pogson, N., perhaps observes Biela’s 
comet in 1872, i. 433; his rule as to 
stars visible by object-glasses of given 
aperture, ii. 246; his account of a 
nebula in Scorpio suspected to be 
variable, iii.101; his Catalogues of Stars, 
Hi. 491, 495. 

Poinsinet, suggests Cybele as a name for 
Uranus, i. 243. 


Polana (Minor Planet Ge), i. 662. 
Polaris (a Urse Minoris), iii. 232; 
parallax of, Hi. To; taken both by 
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Pickering and Pritchard as_ their 
standard star, ili. 12. 

Polarisation of a comet’s light, i. 467. 

Polarising solar eye-piece, ii. 28. 

Pole, definition of, ii. 550; North, iii. 2, 
232; South, iii. 200. 

Pole-star, ii. I40. 

Poles of Mars, snow at the, i. 156. 

Pollux (8 Geminorum), iii. 178, 179; a 
star of the 18* magnitude, iii. 4, 11; 
spectroscopic observations of, ii. 353, 


354- 

Polydorus Vergilius, records a spot on 
the Sun, i. 44. f : 

Polyhymnia (Minor Planet @)), i. 654. 


Pomona (Minor Planet ()), i. 654. 
Pompeia (Minor Planet (~s)), i. 664. 


Pond, J., his Catalogue of Stars, ii. 489. 

Pons, the fourth discoverer of Encke’s 
comet, i, 416; periodical comet, 1. 435. 

Pontécoulant, P. G. D. De, investigates 
the theory of the Moon, i. 140; his 
memoir on Halley’s comet, i. 439. 

Porta, J. B., his claim to the invention 
of the telescope, ii. 292. 

Position, angles of, ii. 35. 

Positive eye-piece, ii. 18. 

Pouillet, his estimate of the Sun’s heat, 


a7 

Pound, his observations of the 1V™ satel- 
lite of Jupiter, i. 198. 

Powell, Prof. B., his suggestion as to the 
cause of the corona, i. 280; his theory 
respecting phenomena seen during 
transits of Mercury, i. 345; his Cata- 
logue of Double Stars, ii. 497. 

Preesepe (in Cancer), iii. 61. 

Precession, of the equinoxes, 1. 374; Pole- 
star, varies owing to, ili. 2; Table of, 
for ascertaining star places, ii. 537. 

Prime vertical, Bessel suggests observa- 
tions of stars in, ii, 156. 

Priming and lagging of the tides, i. 365. 

Prince, C. L., on alleged weather cycles, 
i. 38; his observation of Jupiter’s IV 
satellite, i. 188; republishes old draw- 
ings of Saturn, i. 207; on the bright- 
ness of Saturn’s dusky ring, i. 28; his 
observations of the transit of Venus in 
1882, i. 350, 3513; his observations of 
the Great Comet of 1882, i. 475; his 
remarks on € Lyre, iil. 41. 

Principia, Newton’s, referred to, i. 437. 

Prismatic eye-piece, Airy’s, ii. 29. 

Prismatic sextant, ii. 163. 

Pritchard, Rev. C., his wedge photo- 
meter, ii, 188; his Uranometria Nova 
Oxoniensis, ii. 494; iii, 12; his Oxford 
planisphere, iii. 252. 
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Procter, R. A., ascertains the period of 
Mars’s rotation, i. 158 ; on the sizes of 
‘Saturn’s satellites, i. 233; his altazi- 
muth stand, ii. 54; his alterations of 
the names of constellations condemned, 
iii. 118; his Atlas, &c., ii. 504. 

Procyon (a Canis Minoris), iii. 150; a star 
of the 18* magnitude, iii. 3, 11; colour 
of, iii. 39; twinkling of, iii. 26. 

Projection, of stars on the Moon’s limb in 
-occultations, i. 356; observations of 
the Sun by the method of, ii. 267. 


Prokne (Minor Planet (,)), i. 664. 


Prominences, solar, i.7,17, 282; spectro- 
scopic obseryations of, ii. 328. 

Proper motion of stars, jii. 22; Table of, 
il. 235 

Propus (1 Geminorum), iii. 179 ; perhaps 
the centre of a system, iil. 25, 


Proserpine (Minor Planet ()), i, 654. 


Prosperin, suggests Neptune as a name 
_ for Uranus, i. 243; calculates in 1795 
an orbit for Encke’s comet, i. 416. 


Protogeneia (Minor Planet a), i. 662. 
Prymno (Minor Planet 2), i. 668. 
Psyche (Minor Planet Gs)), 1. 654. 


Ptolemy, C., his system of the universe, i. 
71; records observations of Mercury, 
i. 90; records observations of Venus, 
i. 104; discovers the lunar evection, i. 
120; records observations of Mars, i. 
162; records observations of Jupiter, 
i. 198; records observations of Saturn, 
i, 241; confirms the discovery of preces- 
sion, i. 377; first notes the refraction 
of light, i. 391; makes no mention of 
comets, i. 487. 

Pyramids, remarkable circumstance con- 
nected with, iii. 2. 

Pythagoras, identifies Venus, 1. 104; per- 
haps discovers the obliquity of the 
ecliptic, i. 110; lis speculations as to 
the Milky Way, ili. 112. 

Pytheas of Marseilles, is said to have 
pointed out the connection between the 
Moon and the tides, i. 373. 


Q. 


Quadrans Muralis, iii. 117. 

Quadrantid meteors, radiant point of, i. 
623, 640. 

Quadrature of the Moon, ii. 448. 

Quadruple stars, ili. 28, 40. 

Quarter-days, in England, ii. 443; in 
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Scotland, ii. 443; mentioned in alma- 
nacs, li. 449. 

Quarters of the Moon, ii. 448. 

Quetelet, A., his observations of Saturn’s 
ring, 1. 211; his Catalogue of Meteor 
Showers, i, 621, 628. 


R. 


Radau, R., his elements of Vulcan, i. 
78. 

Radcliffe Observatory, Oxford, heliometer 
at, ii. 176. 

Radiant points of meteors, i. 605, 636, 
640. 

Radius vector of a planet, i. 57. 

Rain-band, term invented by C. P. Smyth, 
ii. 315; observations of, by various 
physicists, ii, 315. 

Rainfall and Sun-spots, i. 37 ; researches 
by Elvins, i. 37; by Brocklesby, i. 38. 

Ramnbaut, A. A., his Catalogue of Stars, 
li. 495. 

Rammelsberg, analysis of aérolites by, i. 
59°. 

Ramsden, J., his dynamometer, ii. 23; 
setting circle devised by, ii. 200. 

Range of the tides, i, 364. 

Ranyard, A. C., his observations of the 
Zodiacal Light, i.146; his observations 
of Saturn, i. 204; observes the solar 
eclipse of 1870, i. 274; his book on 
Solar Eclipses mentioned, i. 304; his 
opinion on the corona seen in 1871, i. 
314; his photographs of the solar 
eclipse of 1878, i. 375 ; suggests a con- 
nection between the form of the corona 
and the number of the Sun-spots, 1. 319; 
photographs an unknown comet during 
the solar eclipse of 1882, i. 486; his 
observations of shooting stars in 1885, 
1,623. 

Rastel, records shooting stars during the 
reign of William Rufus, i. 616. 

Rating instrument, ii. 144. 

Reckoning, astronomical and chrono- 
logical, the difference between, ii, 460. 

Red flames in eclipses of the Sun, i. 7,17, 
282; spectroscopic observations of, ii. 
3,28. 

Red spots on Jupiter, i. 178. 

Red Stars, Catalogue of, iii. 291 ; mostly 
belong to Secchi’s TV*® type, ii. 354. 
Reed, Captain, his observations of the solar 

eclipse of 1868, i. 307. 

Reflecting circles, li. 167, 

Reflecting telescope, ii, 2, 9, 103, 242, 
249; hints on the management of, ii. 
249. 


Reflex zenith-tube, ii. 170. 
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Reformation of Calendar, by Julius Cesar, 
li. 424; by Pope Gregory XIIL., ii. 425. 

Refracting telescopes compared with re- 
flecting telescopes, 11. 13, 242, 270, 393. 

Refraction, i. 387; its nature, i. 387; 
importance of a correct knowledge of 
its amount, i. 389; Table of the cor- 
rection for refraction, i. 389; ii. 530; 
effect of refraction on the position of 
objects in the horizon, i. 390; history 
of its discovery, i. 391; formula for 
correction for, ii. 113; correction for, to 
be applied to sextant observations, ii, 
153; Table of, ii. 530. 

Regiomontanus, invited to assist in re- 
forming the Calendar, ii. 426. 

Xeoulus (a Leonis), iii. 188, 189; star of 
the 18t magnitude. iii. 4, 11; colour of, 
lil. 39. 

Repeating circle, ii. 168. 

Resisting medium, i. 419, 425. 

Respighi, L., his spectroscopic researches 
on the solar prominences, ii. 332; his 
spectroscopic observations of twinkling 
stars, lii. 26. 

Reticulated micrometer, li. 31, 248. 

Reticulus Rhomboidalis (constellation), 
iii. 116, 214. 

Retrograde motion of a planet, i. 405. 

Reversal of lines in spectrum of solar 
prominences, li. 328. 

Rhea (satellite of Saturn), i. 233, 234, 
237. 

Rheita, De, his enumeration of the stars 
in the Pleiades, iii. 59. 

Rhodope (Minor Planet ()), i. 662. 


Riccioli, G. B., his map of the Moon, i, 
139; his ideas on the distances of the 
stars, i. 386. 

Ricco, A., his observations of Sun-spots, 
i, 19; observes birds flying across the 
Sun, i. 179. 

Rice-grains on the Sun, i. 49; i. 399. 

Richards, Rev. W. J. B., his hints on 
observing the Moon, ii. 269. 

Rigaud,S. P., Harriott’s papers edited by, 
cited, ii. 293. 

Rigel (8 Orionis), iii. 203, 204; a star of 
the 18 magnitude, i. 3, 11 ; colour of, 
li. 39. 

Right ascension, il. 447. 

Ring micrometer, li. 43. 

Rings of Saturn, i. 206. 

Rittenhouse, a self-made American astro- 
nomer, i. 269. 

Roberts, I., his planet indicator, ii. 273 ; 
his photographs of nebule and clusters, 
ii. 407; his photograph of the great 
nebula in Andromeda, iil. 73. 

Robertson, his History of America cited, 
1, 333. 
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Robespierre and the French Revolution- 
ary Calendar, ii. 441. 

Robinson, Rev. T. R., his comparisons 
between opting and reflecting tele- 
Scopes, iil. 13; his Catalogue of | Stars, 
li. 492. 

Rédkier, imagines he sees a satellite of 
Venus, i. 103. 

Rogers, W, A., his Catalogue of Stars, ii. 
A99s . 

Roman year, ii. 437. 

Romberg, H., his Catalogue of Double 
Stars, il. 497. 

Romer, discovers the progressive trans- 
mission of light by observation of 
Jupiter’s satellites, i. 197. 

Romulus, i. 431. 

Rosa (Minor Planet (@3)), i, 666. 

Rosa, drawings of Comet iii. 1860 by, i. 
459. 

Roscoe, Sir H. E., his interpretation of 
Kirchhoft’s spectroscopic experiments, 
ii. 304. 

Rosenberger, investigates the orbit of 
Halley’s comet in 1835, i. 439. 

Rosse, Earl of, telescope of, ii. 6; his 
account of the spiral nebula 51 M 
Canum Venaticorum, iil. 74 ; his Cata- 
logues of Nebule, ii. 501; iii. 97. 

Rosse, Earl of (II.), his experiments on the 
Moon’s heat, i. 138; applies an. equa- 
torial mounting to his 3-feet reflector, 
li. 105 ; spectroscopic observations of ne- 
bule, ii. 371; his Catalogue of Nebule, 
iii. 97. 

Rosser, his Navigation, sextant adjust- 
ment cited from, ii. 151. 

Rotation of the Sun, i.14; of the planets, 
i, 68. See also the several planets. 

Rotundity of the Harth, i. 111. 

Royer, A., forms some Southern constel- 
lations, i, 116. 

Riimker, C., observes Encke’s comet in 
the Southern hemisphere in 1822, i. 
417; his Catalogues of Stars, i. 489, 
490, 492. 

Russell, H.C., his Catalogue of Stars, 11. 
499 ; his account of the cluster « Crucis, 
iii. 89. 

Russia (Minor Planet G2), i, 166. 

Russia, still uses the unreformed Calendar, 
i. 428, 

Rutherfurd, his spectroscopic observa- 
tions, ii, 353; his photo-lithograph of 
the solar spectrum, ii. 384. 


8. 


Sabine, General E., his discovery relating 
to the magnetite needle, i. 28. 
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Safarik, observes the ellipticity of Uranus, 
i. 245; his observations of telescopic 
meteors, i. 647. 

Safford, I. H., his value of Neptune’s 
eee i. 259; his Catalogues of Stars, 

492, 494, 495; his Catalogue of 
N ebule, ii, 502. 

Sagitta (constellation), 3 ay Tape tine 

Sagittarius (constellation), iii. LS OU 
cluster 22 M in, iii. 65; the nebula 
51 HT IV. in, ili. 80; the nebula 8 M 
in, lil. go; void space in, observed by 
Trouvelot, iii, 111. 

Saigey, J. F., his observations of shooting 
stars cited, i. 610. 

Salamis, battle Of wie 225 

Sand-glasses, ii. 445. 

Sani (Hindt deity), i. 207. 

Santini, G., his value of Jupiter’s mass, 
i. 198 ; investigates the orbit of Bieli’s 
comet in 1832,1. 431; his Catalogues of 
Stars, ii, 490, 491, 492. 

Sapientia (Minor Planet @3)), i, 668. 

Sappho (Minor Planet ()), i. 658. 

Saros, i. 265. 

Satellites of Mars, i. 59,1593; of Jupiter, 
i, 60, 183; hints on the observation of, 
ii. 272; spectra of, ii. 340; of Saturn, 
i. 60, 231; hints on the observation of, 
il, 271; of Uranus, i. 60, 247; of Nep- 
tune, i. 258. 

Saturn, period, &c., i. 200; figure and 
colour of Saturn, i. 203; belts and 
spots, i. 203; observations of the belts 
by Holden, i. 204; by Ranyard, i. 204; 
bright spot recorded by Hall, i. 205 ; 
probable atmosphere, i. 205; observa- 
tions of Galileo, and the perplexity they 
caused, i, 206; logogriph sent by him 
to Kepler, i. 207; Huygens’s discovery 
of the ring, i. 207; his logogriph, i. 207 ; 
the bisection of the ring discovered by 
Cassini, i. 208; Sir W. Herschel’s 
doubts, i. 208; historical epitome of 
the progress of discovery, i. 211; the 
“dusky” ring, i. 212; facts relating to 
the rings, i. 217; appearances presented 
by them under different circumstances, 
i, 218; rotation of the ring, i. 220; 
Secchi’s inquiries into this, i. 220; the 
ring not concentric with the ball, i. 221; 
measurements by W. Struve, i. 221; 
other measurements, i. 222; miscel- 
laneous particulars, i, 222; theory of 
the ring being fluid, i. 222; now thought 
to consist of an aggregation of satel- 
lites, i. 222; the ‘beaded ” appearance 
of the ring, i. 225; O. Struve’s surmise 
about its contraction, i. 227; irregu- 
larities in the appearances of the ans, 
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i. 228; rings not bounded by plain sur- 
faces, i. 228; mountains suspected on 
them, i. 228; an atmosphere suspected, 
i. 228; physical observations between 
1872 and 1876 by Trouvelot, i. 229; 
observations by MM. Henry, i. 230; 
by Keeler, i. 230; brightness of rings 
and ball, i. 231; Bessel’s investige- 
tions into the mass of the rings, i. 231; 
Saturn attended by 8 satellites, i. 
231; application of Kepler's 3°! law 
to them, i. 60; Table of them, i. 
233; physical data relating to each, 
i. 234; elements by Jacob, i. 237; 
coincidences in tbe rotation-periods 
of certain of them, i. 233; transits of 
Titan, i. 238; celestial phenomena on 
Saturn, i. 238; Lockyer’s summary of 
the appearances presented by the rings, 
i. 239; peculiarity relative to the illu- 
mination of Iapetus, i. 240; mass of 
Saturn, i. 240; ancient observations, i. 
241; Saturnian astronomy, i. 241; oc- 
cultations of, 1. 358; hints on obser- 
vations of, ii. 271; spectrum of, il. 
340; spectrum of the rings, ii. 342. 

Savary, his application of the law of 
gravitation to double stars, ii. 3.4. 

Sawerthal, his comet of 1888, i. 481. 

Sawyer, E. F., his variable star U Ophi- 
uchi, iii. 49. 

Scaliger, J.J., devises the Julian Period, 
ii. 459. 

Scarlet, makes reflecting telescopes, ii. 
295. 

Schedir (a Cassiopeia), ii. 152, 153, 358; 
perhaps the centre of a system, iii. 25. 

Scheiner, C., observes the spots on the 
Sun, i. 44; uses a polar axis, ii. 67; 
describes a telescope, li. 294. 

Scheuten, claims to have seen a satellite 
of Venus, i. 103. 

Schiaparelli, J. V., observations of Mars, 
i, 151; his so-called “Canals,” i. 152; 
measures the ellipticity of Uranus, i. 
245; observes belts and spots on Ura- 
nus, 1. 245 ; his observations of shooting 
stars referred to, i. 608; his investiga- 
tions as to the identity of meteors 
and comets, i. 630; his Catalogue of 
Double Stars, ii. 499 ; observes a nebula 
in the Pleiades, iii. 103. 

Schiller, J., his Maps, ii. 502. 

Schjellerup, H.C., his Catalogues of Stars, 
il. 492; his Catalogue of Red Stars cited, 
iii. 291. 

Schmidt, J. F.F., observessuspiciousround 
spots on the Sun, i. 79; his map of the 
Moon, i. 140; his account of the Zo- 
diacal Light referred to, i. 144; his 
memoir on Twilight, i. 393; his obser- 


vations of the Great Comet of 1882, i. 
470; drawing of fire-ball observed 
by, i. 600; his observations of shooting 
stars referred to, i. 608; observes a 
telescopic fire-ball, i. 650; his Cata- 
logue of Nebule, li. 501; observes a 
temporary star in Cygnus, ili. 55. 
Schénteld, E., his Catalogue of Nebule, 
ii. 501; his Southern extension of the 
Bonn Durchmusterung, iii. 14. 
Schroter, J. J., his observations of Mer- 
cury, i. 87, 88; his observations of 
Venus, 98, 102; asserts the existence 
of mountains on Venus, i. 99; on the 
Moon’s atmosphere, i. 133; his diagrams 
of the Moon’s mountains, i. 139; ob- 
serves the transit of Mercury of 1779, 
i, 341; suspects a change in the nebula 


figure of the Earth, i. 108. 

Schultz, H., his Catalogue of Nebule, ii. 
501. 

Schumacher, H. C., criticises Pastorff’s 
claim to have seen a comet cross the 
Sun, i. 414; founds the Astronomische 
Nachrichten, ii. 482. 

Schurig, R., his Himmels Atlas referred 
to, il. 264. 

Schuster, Dr., his photographs of the solar 
eclipse of 1875,1. 315; his photographs 
of the solar eclipse of 1882, i. 317; his 
photographs of the solar eclipse of 1886, 
USO IMbee Rie 

Schwabe, H., observations of Sun-spots, 
i. 7, 253 opinion as to spots visible to 
the naked eye, i. 23 ; opinion as to dis- 
appearance of spots, i. 25; presentation 
of gold medal to, i. 25; table of obser- 
vations by, i. 26; his estimate of the 
period of Sun-spots, i. 34; his views on 
the brightness of the Sun’s surface, i. 
44; his observations of Saturn, i. 221; 
suggests that Saturn’s interior ring is 
variable, i. 228. 

Schwerd, G., his Catalogue of Stars, ii. 
a OH 

Schwink, G., his Map, ii. 503. 

Scorpio (constellation), iii. 115, 218; 
cluster 80 M in, iii. 63, 101; the same 
mentioned, ii. 367; void spaces in, ob- 
served by Sir J. Herschel, iii. 111, 

Sculptor, alias Apparatus Sculptoris (con- 
stellation), iii. 116, 220. 

Scutum Sobieskii (constellation), iii. 116, 
221; nebula 17 M in, iii. 91. 

Scylla (Minor Planet (135)), i, 166, 662. 

Seabroke, G. M., spectroscopic observa- 


tions by, ii. 373, 375; his Catalogue of 
Double Stars, li. 499. 
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Searle, A., his opiniéns on the Zodiacal 
Light, i. 145. 

Seas, lunar, i. 124. 

Seasons on the Earth, i. 110; on Mars, 
i. 158. 

Secchi, A., his book Le Soleil cited, i. 2; 
suggests that the diameter of the Sun 
is liable to change, i. 5; observation of 
Sun-spots, i.17; on the relative bright- 
ness of the Sun’s surface, i. 43; observa- 
tions of Mars, i. 151, 156; his measures 
of Saturn’srings,i.220; favours the idea 
of a change in Saturn’s rings, i. 227; 
his observations of the comet of 1861 
for polarisation, i. 467; his spectro- 
scopic observations, ii. 329; of comets, 
li. 342; his types of stars, ii. 354, 360, 
361; observes meteors with a spectro- 
scope, li. 350; his Catalogue of Double 
Stars, li. 497; of Stars by Spectra, ii. 
505; his account of the nebulous region 
in Orion, iii. 87. 

Secretan, optician at Paris, equatorials 
by, ii. 79, 81, 83, 297; transit circles 
by, 11.025, £27. 

Sector, Dip-, ii. 168; Zenith-, ii. 168. 

Secular acceleration of the Moon’s mean 
motion, i, 121. 

Sedillot, L. A., claims for Abt Wefa that 
he discovered the lunar Variation, i. 
I20. 

Seeliger, H., his enumeration of stars 
of different magnitudes, iii. 14. 

Self- focussing eye-pieces, il. 244. 

Selwyn, Rev. W., his solar autographs, ii. 
399, 397- 

Semele (Minor Planet (@)), i. 658. 

Semi-axis major of a planet’s orbit, i. 58, 
61. 

Semi-diameter, correction for, in sextant 
observations, li. 153. 

Seneca, perhaps he observes the Zodiacal 
Light, i. 144; notes the extreme tenuity 
of comets, i. 400; observes a great 
comet in 140 B.C., i. 410; his ideas on 
comets, i. 487 ; attributes the constella- 
tions to the Greeks, iii. 16. 

Separating power of telescopes, 11. 277. 

Serpens (constellation), ili. 114, 222. 

Serpieri, ascribes to the Zodiacal Light 
an electrical origin, 1. 147. 

Setting circle, ii. 206. 

Sextans (constellation), ii. 116, 223. 

Sextant, ii. 149; its invention, ii. 149; 
description of the instrument, ii. 149; 
the optical principle on which it de- 
pends, ii. 150; its adjustments, li. 150; 
corrections to be applied to observations 
made with it, ii. 153; method of finding 
the Sun’s zenith distance, ii. 154; the 
artificial horizon, ii. 155; to find the 


latitude, ii. 156; to determine the time, 
il. 158. : 

Sextant, Box-, ii. 160, 163; prismatic, ii. 
163) 

Sextus IV., Pope, proposes to reform the 
Calendar, ii. 427. 

Shadow of the Moon, seen during eclipses 
of the Sun, i. 285; the velocity with 
which it travels, i. 267, 285. 

Shadow cast by Venus, i. 94; by Jupiter, 
iene) 

Shakerley, J., observes the transit of 
Mercury of 1651, i. 341. 

Shakespeare, W., his allusions to comets, 
i. 489. 

Sharp, A., his Catalogue of Stars, ii. 488. 

Sheepshanks, Rev. R., his articles on the 
Transit Instrument cited, ii. 1403; sug- 
gests to Admiral Smyth an extempo- 
rised driving clock, ii. 252. 

Shooting stars, i. 608 ; have only recently 
attracted attention, i. 608; are visible 
with greater or less frequency every 
clear night, i. 609; summaries of the 
monthly and horary rates of apparition 
from observations by Coulvier-Gravier 
and Denning, i. 610; number of known 
meteor showers, i. 611; their distribu- 
tion amongst the constellations, i. 611 ; 
monthly number of meteors catalogued, 
i. 614; early notices of great meteor 
showers, i. 615; the showers of 1799, 
1831, 1832, 1833, 1866, and following 
years, i. 616; the shower of Aug. Io, 
i, 620; of Nov. 27, 1872, and Nov. 27, 
1885, 1.622; nomenclature of meteor 
systems, i. 623; views of Olbers, i. 
624; monthly summary of great mete- 
ovie displays, i. 625. 

Short, J., observations by, of the Sun’s 
surface, i. 46; suspects a satellite of 
Venus, i. 102; said to have seen marks 
on Saturn’s ring, i. 211. 

Shutters for transit instruments, ii. 203. 


Sibylla (Minor Planet (62), i. 662. 


Side-transit instrument, ii, 124. 

Sidereal day, ii. 418 ; year, li. 422. 

Sidereal Messenger (American Maga- 
zine) referred to, ii. 263. 

Sidereal-time Indicator, ii, 260. 

Siderostat, ii, 181, 

Signs of the Zodiac, iii.114. See Zodiac, 

Silesia (Minor Planet G57)), i. 668. 

Silvered glass reflectors, ii. 9, 250. 

Simms, F. W., his observations of an 
occultation of Saturn, i. 358; his 
Treatise on Instruments cited, ii. 149, 
165. 

Simms, W., his observations of an occul- 
tation of Jupiter, i. 359. 


Sirena (Minor Planet (x9), i. 166, 660. 

Sirius (a Canis Major), iii. 3, 148, 149 ; 
Sir J. Herschel’s estimate of its light, 
iii, 5; Dr. Wollaston’s estimate of it, 1ii, 
5; parallax of, iii. 10 ; brightness of, iii, 
I1; perhaps the centre of a system, 
iii, .25; colour of, iii. 39; said to have 
undergone changes of colour, ili. 39; 
spectrum of, li. 353, 374; motion of, 
in line of sight, ii. 374; Huggins’s 
photographs of the spectrum of, ii, 
385. 

Sirius (German Magazine) referred to, 11, 
264. 

Sisson’s equatorial, ii. 67; origin of the 
name, ii, 67. 

Sita (Minor Planet (s)), i. 165, 6606, 

Site, on the choice of, for an observatory, 
ii. 195. 

Siwa (Minor Planet (140)), i. 660. 

Slipping-piece, ii. 45. 

Smeaton’s block, ii. 63. 

Smith, H. L., his Catalogue of Nebule, 
il. 500. 

Smith, R., his Opticks cited, ii. 295. 

Smyth, Admiral W. H., notes a strange 
incident connected with Jupiter’s II'¢ 
satellite, i, 189; his observations of 
the lunar eclipse of 1837, 1. 329; his 
observation of an occultation of Alde- 
baran in 1829, i. 356; his account of 
the floating collimator, ii, 171; his 
observatory, ii, 196; his Bedford Cata- 
logue, ii. 264; hints by, to observers, ii, 
286; his Cycle of Celestial Objects, 
ii. 5043 his diagram of coloured dises, 
ili. 39, 2953; his diagram of ¢ Lyre, iii. 
41; his chapter on tinding the stars, 
Ml. 237. 

Smyth, C. P., drawing of the Peak of 
Teneriffe, i. 128 ; obtains proofs of the 
Moon’s heat, i. 138 ; observes the solar 
eclipse of 1851, i. 275; suggests the use 
of the spectroscope for predictions of 
weather, ii. 315; invents the term 
““rain-band,” li. 315 ; his suggestions 
as to maps of the solar spectrum, ji. 
381 ; his remarks on the Pyramids of 
Gizeh, iil. 2 ; suggests periodical proper 
motion for stars, lii. 22. 

Snow, suspected, on Venus, i. 101; 
Mars, i. 156, 

Society for Diffusion of Useful Knowledge, 
its Maps, ii. 503. 

Solar cycle, ii. 458. 

Solstices, i. 109 ; iil. 15. 


Sophia (Minor Planet Gs), 1, 668. 
Sophrosyne (Minor Planet (si), i, 660, 


on 
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Sosigenes, assists Julius Czesar in re- 
forming the Calendar, ii, 424. 

South, Sir J., his observations of Mars’s 
atmosphere, i. 159; his Catalogue of 
Double Stars, 3. 495. 

Spectroscope, ii. 182; Browning’s star 
spectroscope, ii. 183; MeClean’s star 
spectroscope, ii. 184; the automatic, 
ii, 185; Young’s astronomical, ii. 187. 

Spectroscopic Astronomy, ii. 298. 

Spectrum analysis, i. 53; li. 298. 

Spherical aberration, ii. 13. 

Spherical form of the Earth, proofs of, i. 
ai 

Spica Virginis (a Virginis), iil. 233, 234 ; 
a star of the 18* magnitude, iii. 4, 11 ; 
colour of, ili. 39. 

Spiral nebule, iii. 74, 77. 

Spitta, his conclusions as toJ upiter’s satel- 
lites, i. 1g2. 

Sporadic meteors, i. 609 ; the term obso- 
lete, i. 609. 

Sporer, his remarks on the distribution of 
Sun-spots, i. 13; the alleged discovery 
of Vulcan, i. 178. 

Spots on the Sun,i. 8 ; discovery of, i. 44 5 
and see under ‘‘Sun;” on Jupiter, i. 
176 ; on Saturn, i. 205. 

Spring tides, i. 163. 

Square-bar micrometer, ii. 44. 

Stampfer, his photometric experiments on 
the Minor Planets, i. 169. 

Stands for telescopes, ii. 48, 250 ; import- 
ance of having a good stand, ii. 48 ; 
‘* pillar-and-claw ” stand, ii. 49; the 
“ finder,” ii. 50; vertical and horizontal 
rack motions, ii. 50 ; steadying rods, li. 
52 ; Cooke’s mounting, ii, 52 ; Varley’s 
stand, ii. 533 Proctor’s stand, ii. 54; 
altazimuth stands for reflectors, ii. 54; 
Brett’s altazimuth mounting for reflec- 
tors, li. 55; other forms of altazimuth 
stands, li. 56; interchangeable alta- 
zimuth and equatorial stands, ii. 62; 
Smeaton’s block, ii. 63. 

Stannyan, observes the red flames during 
the solar eclipse of 1706, i. 283. 

Star-finder, ii. 95. 

Stark, P., observes a round black spot on 
the Sun, i. 78. 

Stars, hints on making observations of, ii. 
275; Catalogues of, ii, 265, 4875 
spectra of, ii. 352; photographs of, ii, 
402 ; magnitudes of, iii. 3. 

Stars, double, iti. 28; binary, iii. 313 
coloured, iii, 36; multiple, iii. 40; 
variable, iii. 43 ; Catalogue of Variable, 
lil, 271; temporary, lii, 54. 

Stars, spectroscopy as applied to, ii. 352; 
elements discovered in stellar spectra, 
ii, 3533 types of spectra, ii. 353; 
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Secchi’s classification, ii. 354; brighter 
stars of the different types, li. 357: 
Vogel's classification, ii. 359; Lock- 
yer’s, ii, 360; relation of the three 
methods, ii. 362; bright-line spectra, 
ii, 364; temporary stars, ii. 365; T 
Corone, ii. 365 ; Nova Cygni, 1876, ii. 
3665 Nova ‘Andromede, TSH ie 
397. 

Stars, motions of, in the line of sight, ii. 
3733; comparison of results obtained 
at different observatories, ii. 373; mo- 
tion of Sirius, ii. 374; observations of 
Algol, ii. 376. 

Steinheil, his reflecting telescopes, ii. 9 ; 
his transit prism, ii. 259, 

Stellar parallax, iii, 6. 

Stephan, his observations of the solar 
eclipse of 1868, i. 304. 

Stephania (Minor Planet 2); i. 666. 


Stephen, King of England, an eclipse of 
the Sun regarded as an omen of his 
death, i. 325. 

Stevelly, his remarks on occultations re~ 
ferred to, i. 357. 

Stewart, B., remarks on magnetic Earth- 
currents, 3. 31; on the period of Sun- 
spots, i. 34 ; spots as affected by certain 
of the planets, i. 35 ; his early spectro- 
scopic researches, ii. 306. 

Stoddard, observes the satellites of Jupiter 
with the naked eye, i. 184. 

Stokes, Sir G. G., his early spectroscopic 
researches, ii. 305. 

Stone, E. J., his value of the solar paral- 
lax, i. 3; traces a connection between 
Sun-spots and terrestrial temperatures, 
i. 39 3 suggests ‘“‘rice-grains” as a name 
for phenomena seen on the Sun, i. 49 ; 
his observations of the transit of Venus 
in 1874, i. 350, 351; his investigations 
as to the transmission of heat from the 
stars, iii. 21; his Catalogue of Stars, ii. 
493; his Cape Catalogue referred to, ii, 
494; lil. 122. 

Stone, O., his Catalogue of Double Stars, 
ii. 498. 

Stones, meteoric, i. 589. See Aérolites. 

Strasser, P. G., his Catalogue of Stars, ii. 


Buses T., observes the transit of Mer- 
cury of 1661, i. 361. 

Striding level, ii. 130. 

Stroobant, his researches on the alleged 
satellite of Venus referred to, i. 104; 
his remarks on the Sun and Moon seen 
in the horizon referred to, i. 391. 

Struve, F. G. W., his measures of Saturn, 
i. 221; his value of the constant of aber- 
ration, i. 3813; prime vertical instrument 
erected at Pulkova under his superin- 


tendence, ii. 156; his colour observa- 
tions of stars, li. 279 ; on the motion of 
the solar system, iii. 24; his labours as 
to double stars, iii. 28; his classification 
of double stars, iii. 34; generalisations 
from his Catalogue, iii. 36 ; his estimate 
of the number of stars visible to the 
naked eye, ili. 109; his Catalogues of 
Double Stars, ii. 495, 496. 

Struve, L., his paper on precession cited, 
i. 375; on the motion of the solar 
system, ili. 24. 

Struve, O., his notation for Saturn’s rings, 
i, 221; his theory as to Saturn’s rings, 
i. 227 ; discovers one of the satellites of 
Uranus, i. 247; observes the solar 
eclipse of 1842, i. 276; his researches on 
precession in conjunction with C. A. F. 
Peters, i. 376 ; his Catalogue of Stars, 
li. 493, 4943; his Catalogue of Double 
Stars, il. 496, 497; his labours as 
to double stars, ill. 35; his search for 
the variable nebula in “Taurus, iii. 
100. 

Struyck, N., his Catalogues of Comets re- 
ferred to, i. 550. 

Stuart, his Antiquities of Athens cited, ii. 


Ane 

Styles, Old and New, ii. 428. 

Suggestions for carrying on astronomical 
observations, ii. 242. 

Summary of facts concerning the calcu- 
lated comets, i. 482. 

Sun, i. 1; astronomical importance of the 
Sun, i. 1; solar parallax, i. 2; the 
means of determining it,i. 2; by observa- 
tions of Mars, i. 3; by transits of 
Venus, i, 4, 348; numerical data, i. 5; 
gravity at the Sun’s surface, i. 6; light 
and heat of the Sun, i. 7; spots, i. 8; 
description of es appearance, i. 8; 
how distributed, i. 9; their duration, 
i, 13; period of the Sun’s rotation, i. 
14; effect of the varying position of 
the Earth with respect to the Sun, i. 
15; their size, i. 17; instances of large 
spots visible to the naked eye, i. 17; 
the great spot of October 1865, i. 20; 
their periodicity, i, 25; discovered by 
Schwabe, i, 25; table of his results, i. 
26; table of Wolf’s results, i. 27; 
curious connection between the period- 
icity of Sun-spots and that of other 
physical phenomena, i. 28; the diurnal 
variation of the magnetic needle, 1. 
29; singular occurrence in September 
1859, i. 31; Wolf's researches, i, 33 ; 
spots and terrestrial temperatures and 
weather, i. 36; Ballot’s inquiry into ter- 
restrial temperatures, 1.39; the physical 
nature of spots, i, 40; the Wilson- 
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Herschel theory, i. 40; luminosity of 
the Sun, i. 42; historical notices, i. 44 ; 
Scheiner, i. 44; facule, i. 45; luculi, 
i. 46; Nasmyth’s observations on the 
character of the Sun’s surface, i. 46 ; 
Huggins’s conclusions, i. 50; present 
state of our knowledge of the Sun’s con- 
stitution,i, 52; Tacchini’s conclusions, i. 
53; hints on observing the, ii. 266; 
the best time of day for doing so, ii. 
269 ; photographs of, ii. 397. 

Sun, spectroscopy as applied to, ii. 299, 
308; elements recognised in the Sun, 
ii. 308; the telluric lines, ii. 311; re- 
searches of Janssen, ij. 311; and Ego- 
roff, ii. 312; Cornu’s device, ii. 313; 
the rain-band, ii. 315 ; spectra of Sun- 
spots, i. 316; observations at Green- 
wich, ii. 317; Stonyhurst, li. 321; and 
South Kensington, ii. 322; behaviour 
of iron lines, ii. 323; Lockyer’s dis- 
sociation theory, ii. 323; spectra of 
facule, pores, and granules, ii. 327; 
spectra of prominences, ii. 328; method 
of observing them in full sunshine, ii. 
328; their systematic observation, ii. 
328; connection with spots and facule, 
il. 333; spectrum of the chromosphere, 
ii. 335; spectrum of the care ii. 
336; its threefold character, ii. 336; 
spectrum of the Zodiacal ek. il. 
338. 

Sun-dials, made by Sir I. Newton, i. 74; 
the construction of, referred to, ii. 


scenes and sun-set, methods of reckon- 
ing, li. 432, 447. 

Sunday, i ii. 434. 

Sunday letter, ii. 454. 

Superior planets, i. 56. 

Surfaces of the Sun and planets, i. 652. 

Sweeping for comets, &c., ii. 93. 

Swift, Dean, his Gulliver's Travels quoted 
as regards Mars, i. 162. 

Swift, L., observes Baily’s beads in 1878, 
i. 278; observes the comet of 1881 (ii.) 
to have a very long secondary tail, i. 
412; his observations of telescopic 
meteors, i. 640; his notes on the nebula 

Swift’s periodical comet, ‘ 415, 426, 538- 
542 passim; claims to have discovered 
Intra-Mercurial planets, i. 83. 

Sylvia (Minor Planet (37)), i. 166, 658. 

Symbols of the Major Planets, i. 651; of 
the Minor Planets, 1. 164. 

Symons, G. J., his meteorological observa- 
tions during solar eclipses, i. 276. 

_Synodical revolution of the Moon, i. 137 ; 
ii. 448; of the planets, i. 651. 
Systems of the universe, i, 71, 
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ay 


Tables of the Major Planets, i. 6515 of 
the Moon, i. 140;. of Comets recorded, 
1.485; of Equation of Time, il. 421; for 
the Conversion of Time, ii. 518; for 
ascertaining Dates of Events, ii. 528 ; 
of Refraction, ii. 530; of Precession, ii. 


537: 

Tacchini, his ideas on solar phenomena, 
TEGO 

Tail-piece for a telescope, il. 50. 

Tails of comets, i. 410. 

Taintor, E. C., his Catalogue of Stars, ii. 


494- 

Talbot, F., his spectroscopic researches, 
ii. 300. 

Talmage, C. G., looks for the nebula in 
Taurus supposed to be variable, iii. 
101 ; his Catalogues of Double Stars, ii. 
497, 498. 

Tarrant, K. J., his Catalogue of Double 
Stars, ii. 499. 

Taurus (constellation), iii, 114, 224; ra- 
diant point of meteors in, i. 642; the 
“Crab nebula” in, iii. 85; variable 
nebula in, iii. 99. 

Taurus Poniatowski (constellation), iii. 
117. 

Taylor, T. G., his observations of 7 Argtis, 
iii. 47; his Catalogues of Stars, ii. 490, 
AOE. 

Taylor, his spectroscopic observations of 
nebula, ii. 370. 

Tcheou-Kong, perhaps determines the 
obliquity of the ecliptic, i. 110. 

Tebbutt, J., observes the transit of Mer- 
cury of 1881, i. 3443 discovers the 
Great Comet of 1861, i. 4573 its spec- 
trum, li. 346, 387; photographs of, by 
Common and Draper, ii. 403. 

Telescopes, ii. 1; two kinds of, ii. 2; re- 
flecting telescopes, ii. 2, 54, 103; the 
Gregorian reflector, ii, 2; the Casse- 
grainian reflector, ii. 2; the Newtonian 
reflector, ii. 2; the MHerschelian re- 
flector, ii. 5; Lord Rosse’s large re- 
flector, ii. 6; Nasmyth’s reflector, ii. 
9; Browning’s mountings for reflectors, 
ll, 10; adjustment of reflectors, ii. 11; 
refractors and reflectors compared, ii. 
12, 13, 242, 270, 393; refracting tele- 
scopes, li. 13, 242, 291; spherical aber- 
ration, ii, 13; chromatic aberration, 
li. 13; tests for both, ii. 14; theory of 
achromatic combinations, ii. 14; tests 
of a good object-glass, ii. 14; the 
dialyte, ii. 17; the Galilean retractor, 
li. 18; history of, ii. 291; early his- 
tory lost in obscurity, ii. 291; Vitello, 
ii. 291; Roger Bacon, ii. 291; Dr. 
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Dee, ii. 292; Digges, ii. 292; Borelli’s 
endeavour to find out who was the in- 
ventor, ii. 292; his verdict in favour of 
Jansen and Lippersheim of Middleburg, 
ii. 292; statements by Boreel, ii. 293 ; 
Galileo’s invention, ii. 293; Scheiner’s 
use of two double-convex lenses, ii. 
294; lenses of long focus used towards 
the close of the 17* century, ii. 294; 
invention of reflectors, ii. 294; labours 
of Newton, ii. 295; of Halley, ii. 295 ; 
of Bradley and Molyneux, il. 295; of 
Mudge, ii. 295; of Sir W. Herschel, 
ii, 295; of the Earl of Rosse, ii. 295 ; 
of Lassell, ii. 295; improvements in 
refracting telescopes, ii. 296; labours 
of Hall, ii. 296; of Euler, ii. 296; of 
the Dollonds, ii. 296; the largest re- 
fractors yet made, ii. 296. 

Telescopic meteors, i. 644. 

Telescopium (constellation), iii. 116, 226. 

Telluric lines, ii. 311. 

Tempel, W., his drawing of the solar 
eclipse of 1860, i. 299 ; his observations 
of the Great Comet of 1882, i. 476; 
suspects the variability of a nebula in 
Pleiades, iii. 102; discovers Minor 
Planets, i. 656, 658. 

Tempel’s first periodical comet, i. 415, 
426, 539-41 passim, 548. 

Tempel’s second periodical comet, i. 415, 
424, 539-41 passim, 548. 

Tempel’s third periodical comet (alias 
Swift’s comet), i. 426, 538-42 passtin, 
548. 

Recestnres terrestrial, and Sun-spots, 
i. 36, 38. 

Temporary stars, iii. 54; probably 
variables, iii. 57; spectroscopic ob- 
servations of, ii. 368. 

Teneriffe, Peak of, i. 128. 

Tennant, Major J. F., his observations 
of the solar eclipse of 1868, i. 304; his 
observations of the solar eclipse of 1871, 
i. 309, 313; suggests the use of the 
spectroscope during total solar eclipses, 
HW. 926. 

Terby, F., his Areographie cited, i, 148 ; 
his drawing of Saturn, i. 225. 

Terminator, of the Moon, i. 124. 


Terpsichore (Minor Planet ©) , i. 6£8. 


Tests for telescopes, ii. 15,17; for levels, 
li. 130. 

Tethys (satellite of Saturn), i. 232, 233, 
237- 

Thalen, T. R., his spectroscopic researches, 
ii. 309; his map of the solar spectrum, 
ii. 381. 

Thales, eclipse of, i. 321. 

Thalia (Minor Planet (3)), i. 654. 


Then us (Minor Planet G)), i. 654. 

Theop hanes, Byzantine historian, records 
metedTs, i. O15. 

Theophra.stus, mentions the cluster Pree- 
sepe, ili. 61; his idea of the Milky 
Way, lil. rt2- 

Theory of meters, 1. 626. 

Thermometer, ust? of, in determining re- 
fractions, i. 389; San adjunct to an 
observatory, il. 220. “. 


Thetis (Minor Planet @)) i654. 


Thisbe (Minor Planet (@)), i, 65524. 


Wy 
Thius, at Athens observes an occultati@a__ 


of Saturn by the Moon, i. 241. 

Thollon, his spectroscopic researches, ii. 
312,327; his map of the solar spectrum, 
ii. 384; to be completed by Trépied, ii. 
384. 

Thorpe, B., his edition of the Anglo-Saxon 
Chronicle cited, i. 325. 

Thucydides, cited, i. 324, 333. 


Thule (Minor Planet 19); i. 165, 668. 


Thulis, the third discoverer of Encke’s 
Comet, i. 4106. 


Thusnelda (Minor Planet (219), i. 666. 


Thwart Circle, an old English name of 
the Ecliptic, i. 116. 


Thyra (Minor Planet (5), 660. 


Tidal-day, definition of, i. 163. 

Tides, i. 361 ; physical cause of the tides, 
i. 360; attractive force exercised by 
the Moon, i. 362; by the Sun, i. 362; 
Spring tides, i. 363; Neap tides, i. 
363; summary of the principal facts, 
i, 363; priming and lagging, i. 365; 
diurnal inequality, i. 365; local dis- 
turbing influences, i. 366; Table of 
Tidal Ranges, i. 367; influence of the 
wind, i. 367; experiment of Smeaton, 
i. 367; the tides in the Severn at 
Chepstow, i, 368; Tidal phenomena in 
the Pacific Ocean, i. 368 ; remarks ‘by 
Beechey, i. 369 ; velocity of the great 
terrestrial tidal wave, i. 369; _ its 
course round the earth, sketched by 
Johnston, i. 370; effects of tides at 
Bristol, 1. 371; instinct of animals, 
i. 371; tides extinguished in rivers, 
i. 371; instances of abnormal tidal 
phenomena, 1. 371; the “ Mascaret ” on 
the Seine, i. 371; historical notices, 
i. 3733 mention made of, in almanacs, 
ii. 448. 

Tietjen, F., discovers a minor planet, i. 
658. 

Time, determination of, by transit instru- 
ment, ii. 134; by the sextant, ii, 160. 


ees 
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Time generally, ii. 417; what time igs, ii. 
417; the sidereal day, ii. 418); its 
length, ii. 418; difference betweer 1 the 
sidereal day and the mean solar “day, ii, 
419; the equation of time, ii-- 420; the 
anomalistic year, ii. 422; use of the 
gnomon, ii. 422; length: of the solar 
year according to differs’ ent observers, ii, 
423; the Julian Calrendar, ii. 424; the 
Gregorian Caleeidar, ii. 425; Old Style 
versus Neyw Style, ii. 427; Romish 
miracles 4 il. 429. 

Time-guii, ii. 445. 

Timowtharis, 1. 105, 377. 

_ ™\irza (Minor Planet =), i. 668. 


Titan (satellite of Saturn), i. 233, 234, 
237; transits of, 238. 

Titania (satellite of Uranus), i. 247. 

Titius, the originator of ‘‘ Bode’s Law,” 
i. 64. 

Todd, D. P., his design for a comet-seeker, 
i. 94. 

Tolosa (Minor Planet (8), i. 660. 

Torricelli, claims to have first seen the 
belts of Jupiter, i. 176. 

Total eclipses of the Sun, i. 273, 286, 295, 
303. 

Toucan (constellation), iii. 115, 227; the 
globular cluster 47 in, i. 83. 

Trabes, perhaps the Zodiacal Light, or the 
Aurora Borealis, i. 144. 

Trans-Neptunian planet (the supposed), 
i. 260. 

Transit Circle, ii. 147. 

Transit instrument, ij. 118; its import- 
ance, ii. 118; description of the port- 
able transit, 11, 118; adjustments of 
the transit, ii. 129 ; four in number, ii. 
129; method of performing them, ii. 
129 ; example of the manner of record- 
ing transit observations of stars, ii, 
134; of the Sun, ii. 136; remarks on 
observations of the Moon, ii. 137; of 
the larger planets, ii. 138; mode of 
completing imperfect sets of transit ob- 
servations, ii. 138; the uses to which 
the transit instrument is applied, ii. 
140; form for recording observations, 
i287. 

Transit prism, Steinheil’s, ii. 259. 

Transit theodolite, ii. 165. 

Transits of Planets, i. 337; use of, sug- 
gested by Halley, i. 2; cause of the 
phenomena, i. 337; Lord Grimthorpe’s 
statement of the case, i. 338; long in- 
tervals between each recurrence, i. 340; 
useful for the determination of the Sun’s 
parallax, i. 339; list of transits of 
Mercury, i. 340; of Venus, i. 340; 
transit of Mercury of Nov, 7, 1631, 
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i. 3415; predicted by Kepler, i. 341; 
observed by Gassendi, i. 341; transit 
of Nov. 3, 1651, i. 341; observed by 
Shakerley, i. 341; transit of May 3, 
1661, i. 341; transit of Nov. 7, 1677, 
i. 341; others observed since that date, 
i. 341; transit of Nov. 9, 1848, 1. 342; 
observations of Dawes, i. 342; of 
Forster, i. 342; transit of Nov. 11, 
1861, i. 342; observations of Baxen- 
dell, i. 342; transit of Nov. 5, 1868, i. 
343; transit of May 6, 1878, i. 344; 
transit of Nov. 7, 1881, i. 344; sum- 
mary by Jenkins of the main features 
of a transit, i. 344; transit of Venus of 
Nov. 24, 1639, i. 346; observed by 
Horrox and Crabtree, i. 346; transit of 
June 5, 1761, i, 348; transit of June 
3,1769, i. 348 ; where observed, i. 3.48; 
singular phenomenon seen on both oc- 
casions, i. 348; explanatory hypothesis, 
i. 349; other phenomena, i. 349; transit 
of Dec. 8, 1874, i. 350; transit of Dec. 
6, 1882, i. 350; observations by Prince 
and Langley, i. 353. 

Transits of Jupiter’s satellites, i. 188; of 
shadow of Saturn’s satellite Titan, i. 
238. 

Trapezium of Orion, iii. 86, 87. 

Trépied, his observations of Pons’s comet 
in 1884, i. 436; his spectroscopic re- 
searches, li. 327. 

Trettenero, his Catalogue of Stars, ii. 


Triangular star-discs, i. 276, 

Triangulum (constellation), iii, 114, 228. 

Triangulum Australe (constellation), iii, 
115, 229. 

Triple stars, ili. 28, 40. 

Troughton, E., meridian circle made by, 
ii. 147; thought to have invented set- 
ting circles, ii, 206. 

Trouvelot, L., his observations of Jupiter’s 
Is* satellite in transit, i. 191; his ob- 
servations of Saturn’s rings, i. 229 ; on 
the colour of Saturn, i. 231; black void 
in Sagittarius observed by, iii, 111, 
Ta 

Tubes for telescopes, ii. 46, 116. 

Tupman, Colonel G. L., his observations 
of the Zodiacal Light, i. 146. 

Turner, H. H., his spectroscopic observa- 
tions of the Sun when eclipsed, ii. 
337- 

Tuttle, H. P., suggests the variability of 
a nebula in Draco, ili. 102. 

Tuttle’s periodical comet, i. 415, 430, 
522-44 passim, 548. 

Twilight, 1. 116, 392; Schmidt’s Memoir 
referred to, i. 393. 

“Twin” equatorial, ii, 103, 
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Twining, A. C., his Paper on Occultationgs 
referred to, i. 360. 

Twinklings, iii. 25. 

Tyche (Minor Planet (258), i. 668. 


Tycho (lunar mountains), i. 123. 

Tycho Brahe, his system of the universe 
described, i. 73; perhaps discovers the 
Moon’s variation, i. 120; investigates 
refraction, i. 392; his Catalogue of 
Stars, ii. 488; his observations of the 
temporary star of 1572, ill. 54. 

Tychonic system, i. 73. 

Tyndall, J., investigates the heat ascribed 
to the Moon, i. 138. 


U. 


Ulugh Beigh, his Catalogue of Stars re- 
ferred to, ii. 488 ; iil. 57. 
Umbriel (satellite of Uranus), i. 247. 


Una (Minor Planet (:60)), i, 662. 
Undina (Minor Planet (62)), i. 658. 
Universal equatorial, ii. 72, 78, 104. 
Urania (Minor Planet @)), i. 654. 


Uranometria Argentina, commented on, 
ili, 120, 

Uranus, i. 242; circumstances connected 
with its discovery by Sir W. Herschel, 
i. 242; names proposed for it, i. 243; 
early observations, i. 244; period, &c., 
i, 244; physical appearance, i, 245; 
belts visible in large telescopes, i. 246 ; 
position of its axis, i. 246; attended by 
4 satellites, i. 247; application of Kep- 
ler’s 34 law to the satellites of, i, 60; 
table of them, i. 247; miscellaneous 
information concerning them, i. 248; 
mass of Uranus, i. 250; Tables of 
Uranus, i, 250; spectrum of, ii, 341. 


Urda (Minor Planet Ga)), i, 662. 


Ursa Major (constellation), ili. 114, 229; 
binary star é in, iii. 33, 34; planetary 
nebula 97 M in, iii. 76. 

Ursa Minor (constellation), iii. 114, 232. 


Whe 


Vala (Minor Planet (3:)), 1. 660, 


Valda (Minor Planet (2)), i. 668. 


Valz, B., his elements of Vulcan, i. 78 ; 
anticipates the discovery of a trans- 
Uranian planet, i. 253; his remarks on 
the tails of certain comets, i. 411; dis- 
covers Encke’s comet in 1825, i, 418. 


Vanadis (Minor Planet @)), i. 666. 


Varela, his observations of the ans of 
Saturn’s ring, i. 225, 

Variable nebule, iii. 99; nebula in Taurus, 
iil. 99; observations by Hind, iii. 99; 
variable nebula in Scorpio, ili, 101 ; 
observations by Pogson and others, iii. 
IOL; notes of observations on the 
other nebulz suspected to be variable, 
iii. 102; the controversy respecting 
the nebula surrounding 7 Argus, iii. 
103. 

Variable stars, iii. 43; 0 Ceti, iil. 43; 
Algol, iii. 45; 5 Cephei, iii. 45; 6 Lyre, 
iii. 46; R Coron Borealis, iii. 46; 
n Argtis, iii, 46; Boulliaud’s theory, 
iii. 48; miscellaneous remarks, ili, 48 ; 
list of prominent variable stars, iii. 49 5 
variable stars of the Algol type, iii. 49; 
U Ophiuchi, iii. 49; Chandler’s gene- 
ralisations on the colours and periods 
of variable stars, iii. 50; statistics by 
Espin, iii. 51; temporary stars, iii. 54; 
notices of stars which have disappeared, 
li. 56; are temporary stars and variable 
stars identical in character? iii. 57; 
Catalogue of, ili, 271 ; of stars probably 
variable, iii. 286; spectra of, ii, 365. 

Variation of the Moon, i. 120. 

Varley’s stand, ii. 53. 

Vassenius, describes the Red Flames seen 
during the solar eclipse of 1715, i. 284; 
observes irrezularities in the Moon’s 
surface during a solar eclipse, i. 285. 

Vega (a Lyre), iii. 195,196; a star of the 
18* magnitude, iii. 3, 11; will one day 
be the Pole-star, iii, 2; parallax of, ili. 
10; perhaps the centre of a system, iii. 
25; twinkling of, ili. 26; a green star, 
lil. 39; spectrum of, ii. 353; Huggins's 
photographs of the spectrum of, ii, 
385. 

Velleda (Minor Planet (x26)), i. 660. 


Velocity of tidal wave, i. 369; of light, i. 
380. 

Venus, i. 93; transits of, i. 2, 345; period, 
&c., i. 93; phases resemble those of 
Mercury, i. 94; most favourably placed 
for observation once in 8 years, i. 94; 
observations by Lihou, i. 95; by La- 
cerda, i. 96; daylight observations, 1. 
97; its brilliancy, i. 98; its spots and 
axial rotation, i. g8; suspected moun- 
tains and atmosphere, i. 99 ; its ‘f ashy 
light,” i, 101; phase irregularities, i. 
102; suspected satellite, i. 102 ; alleged 
observations of it, i. 103; the mass of 
Venus, i. 104; ancient observations, i. 
104; Galileo’s anagram announcing 
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his discovery of its phases, i. 105: Venus 
useful for nautical observations, 1. 105 ; 
Tables of Venus, i. 105; hints on ob- 
servations of, ii, 270; spectroscopic 
observations of, ii. 339 ; probable influ- 
ence of, on spots on the Sun, ii. 399 ; 
photographic records of, ii. 400. 

Vera (Minor planet (24s), i. 666. 

Vernal equinox, 1. 109, 375. 

Vesta (Minor Planet ())s Te 1656106, 


167, 654. 

Vibilia (Minor Planet (14s), i. 662. 

Victoria (Minor Planet @)), i. 654. 

Villarceau, A. F. J. Y., his account of the 
perturbations of D’Arrest’s comet, i. 
427. 

Vindobona (Minor Planet Ga), i. 666. 

Virginia (Minor Planet G)), i. 656. 

Virgo (constellation), ili, 115, 233; sym- 
bolic of harvest-time, iii. 15. 

Vitello, a Pole who uses lenses, ii. 291. 

Vitruvius, his De Archilecturd cited, ii. 
444, 445. 

Vocabulary of Definitions, ii. 541. 

Vogel, H. C., on the relative brightness 
of the Sun’s surface, i. 43 ; his observa- 
tion of the Zodiacal Light, ii. 338; his 
spectroscopic observations of J upiter’s 
satellites, ii. 340; of Uranus, ii. 341; 
types of stars, li. 359; divides the 
spectra of stars into 3 classes, ii. 359 ; 
his spectroscopic survey of the Northern 
heavens, li. 359; his map of the solar 
spectrum, ii. 383; his Catalogue of 
Stars by Spectra, il. 505. 

Volans, alias Piscis Volans (constella- 
tion), 11]. 115, 234. 

Volcanic formation of the Moon, i. 124. 

Voltaire, his Micromegas quoted with re- 
spect to Mars, i. 162. 

Volume of the Sun, i. 5; of the planets, 
i. 632. See also the several planets. 
Vulcan, i. 75; Le Verrier’s investigation 
of the orbit of Mercury, i. 75 ; narra- 
tive of the discovery of Vulcan, i. 76; 
Le Verrier’s interview with Lescar- 
bault, i. 76; approximate elements of 
Vulcan, i. 77; observations by Lummis 
at Manchester, i. 77; instances of 
bodies seen traversing the Sun, i. 78; 
Hind’s opinion, i. 80; alleged intra- 
Mercurial planets discovered in Ame- 
rica by Watson and Swift on July 29, 

1878, i. 82. 

Vulpecula (constellation), iii. 
“ Dumb-bell” nebula in, iii. gt. 

Vyse, Colonel, his researches as to the 
Pyramids of Egypt, iii. 2. : 
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W. 


Walker, 8. C., his Tables of Neptune, i. 
260. 

Wallis, J., observes Jupiter without 
visible satellites, i. 195; observes an 
occultation of Saturn in 1825, 1. 359; 
publishes a tidal theory, i. 373. 

Walpurga (Minor Planet C50); i, 668. 

Walther, his value for the length of the 
year, il. 423. 

Wargentin, R., his calculations as to 
eclipses of Jupiter’s satellites, i. 194; 
his observations of the lunar eclipse of 
1761, i. 328; his observations of an 
oceultation in 1761, i. 356. 

Warner and Swasey, equatorial by, ii. 
89; driving-clocl by, ii. 77. 

Wartmann, L. F., his observations of 
shooting stars in 1835-8, i. 623. 

Washburn Observatory, 11. 237. 

“ Watling-Street,” an old name of the 
Milky Way, i. 111. 

Watson, claims to have discovered Intra- 
Mercurial planets, i. 82. 

Wax model of the Moon by Madame 
Witte, i. 140. 

“Way to St. James’s,” an old name of 
the Milky Way, iii. 111. 

Weather influences imputed to the Moon, 
i. 140. 

Weather-cock, ii. 220. 

Webb, Rev. T. W., observations of Venus, 
i. 101; his description of the Moon 
cited, i. 128, 140; believes Saturn’s 
interior ring to be variable, i. 228; his 
observations of the comet of 1861 re- 
ferred to, i. 458; his observations of 
the fire-ball of 1861, i. 602; his tests 
of an object-glass, ii. 15 ; his Celestial 
Objects referred to, ii. 264, 504; his com- 
ments on the analysis of Struve’s stars, 
tile 37. 

Wei observation of star magnitudes by 
means of, ii. 188, 281; iii. 12. 

Week, days of the, il. 433; Table for 
ascertaining, li. 528. 

Wells’s comet, i. 542; spectrum of, ii, 


347- 
Welser, third letter addressed to, by Ga- 
lileo, i. 46, 206. 
Wendell, hints as to micrometer measure- 
ments of suspicious objects, ii. 273. 
Weringia (Minor Planet (2), i. 666. 
Wesley, W. H., his summary of the ob- 
servations of recent eclipses, i. 311. 
Westphal, his periodical comet, i. 435, 


532: 
Whatton, Rev. A. B., his Memoir of 
Torrox cited, i. 347. 
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Whewell, Rev. W., his Table of Tidal 
Velocities, i. 370. 

** Whirlpool ” or spiral nebule, iii. 74. 

Wichmann, M., determines the Moon’s 
diameter, i. 118; determines the incli- 
nation of the Moon’s axis, i. 119. 

Wilkes, Captain C., his observations of 
the Zodiacal Light, i. 145. 

William I., King of England, Halley’s 
comet considered his forerunner, i. 444, 
488. : 

William II., King of England, shooting 
stars seen during his reign, i. 616. 

William IV., Landgrave of Hesse, has an 
observatory with a revolving roof, ii. 
198 ; his Catalogue of Stars, ii. 488. 

Williams, G., his drawings of the Great 
Comet of 1861, i. 465. 

Williams, J., his Catalogue of Chinese 
Comets referred to, i. 552 3; li. 505. 

Willis, General G. H., his observations 
of the Great Comet of 1882, i. 478. 

“¢ Willow-leaves” on the Sun, i. 46. 

Wilson, his theory of Sun-spots, i. 40. 

Window Equatorial, ii. 78. 

Window Transit instrument, ii. 143, 144. 

Wing, V., his Astronomia Britannica 
cited, i. 341. 

Winlock, J., his Catalogue of Stars, ii, 
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Winnecke, F. A. T., his periodical comet, 
i. 415, 424, 538-45 passim, 548; his 
observations of Venus, i. Ior. 

Wisniewski, observes the comet of 1811, 
i. 440. 

With, observes oscillations in Coggia’s 
comet, i. 412 ; his reflecting telescopes, 
ii. 9. 

Witte, Madame, her wax model of the 
Moon, i. 140. 

Wolf, R., note by, on the periodicity of 
Sun-spots, i. 25; Table of Observations 
by, i. 27; historical researches on Sun- 
spots, i. 33; spots as affected by the 
Major Planets, i. 35. 

Wolf, Dr., his periodical comet, i. 415, 

29. 

Wolf and Rayet, their observations of 
Coggia’s comet in 1874, i. 473. 

Wollaston, F., his estimate of the Sun’s 
light,i.8; his observations of Sun-spots, 
i. 24; his estimate of the Moon’s light, 
i. 138; his investigations on the solar 
spectrum, ii. 301; his Catalogue of 
Stars, ii. 489; his Maps, ii. 502; his 
estimate of the light of Sirius, 111. 5. 

Wood’s alloy, i. 125. 

Woolhouse, W. S. B., his Paper on 
Eclipses referred to, i. 269. 

Wrangel, anecdote by, respecting the 
satellites of Jupiter, i. 184. 
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Wray, W., his observations of Saturn’s 
dusky ring, i. 217. 

Wright, T., suggests the central Sun 
hypothesis, iti, 24; his spectroscopic 
ee ee of the Zodiacal Light, ii. 
330: 

Wrottesley, Lord, his Catalogue of Stars, 
ii. 490, 491. 

Wrottesley, Hon. J., his Catalogue of 
Stars, il. 490. 

Wurzelbaur, J. P., observes the transit 
of Mereury of 1697, i. 341. 


eX: 
Xantippe (Minor Planet (:6)), i. 662. 


Xenophon, his Anabasis cited, i. 322. 


a he 


Yarnall, M., his Catalogue of Stars, ii. 
493: 

Year, ii. 442; mean sidereal, ii. 422; 
anomalistic, li. 422; mean solar, ii. 
423, 455; of different nations, ii. 436 ; 
Egyptian, ii. 436; Jewish, ii. 436; 
ancient Greek, ii. 346; Roman, ii. 
430. 

Young, C. A., observes a storm on the 
Sun, 1. 32; his criticism on the alleged 
Intra-Mercurial planets referred to, i. 
85; measures the ellipticity of Uranus, 
i. 245; observes belts on Uranus, 
1. 245; witnesses the reversal of lines 
in the spectrum of a Sun-spot, ii. 319 ; 
his description of the spectrum of the 
Sun’s chromosphere, ii. 333, 334. 

Young, J. R., his Nautical Astronomy 
referred to, ii. 149. 

Young and Forbes, their value of the 
velocity of light, i. 380. 


Z. 


Zach, Baron F. X. De, organises a search 
for Minor Planets, i. 168; his Catalogues 
of Stars, ii. 489; missing stars, iii. 57; 
his Catalogue of Red Stars, iii. 291. 

Zelia (Minor Planet (109)), i. 662. 


Zenger, C. V., observations of Venus, i. 
101. 

Zenith sector, ii. 168 ; tube, reflex, 170. 

Zeno, his ideas on comets, i. 487. 

Zodiac, motion of the Sun through, i. 7 ; 
constellations in, iii. 114, 2423 inven- 
tion of, i. 117; iii. 15. 
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Zodiacal Light, general description of it, i. 


142; when and where visible, i. 142 ; 
Sir J. Herschel’s theory, i. 143 ; his- 
torical notices, i. 144; modern obser- 


_ vations of it, i. 144; Backhouse’s con- 


clusions, i. 147 ; Gronemann ascribes a 
terrestrial origin to it, i, 147; Serpieri 
ascribes an electrical origin to it, 1.147; 
spectrumof, as seen by various observers, 
ii. 338 


Zollner, JRC. F.,his estimate of the Sun’s 
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light, i. 8; of the brightness of a Sun- 
spot, i. 43; doubts the existence of an 
atmosphere on Mercury, i. 80; his es- 
timate of the Moon’s light, i. 138; his 
estimate of Jupiter’s reflective power, 
ji. 182; his spectroscopic researches, ii. 


331. 


Zone of Sun-spots, i. 9. 
Zone reticle, i. 45. 
Zucchi, discovers the belts of Jupiter, i. 


176. 


THE END. 
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Vol. VII. O,P By Dr. Murray . . / Outjet-Ozyat . 
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The remainder of the work is in active preparation. 

Vols. IX, X will contain S-Z with some supplemental matter, 

Orders can be given through any bookseller for the delivery of the remainder of 
the work in complete Volwmes or in Half-volumes or in Sections or in Parts. 

HALF-VOLUMES. The price of half-volumes, bound, with straight-grained 
persian leather back, cloth sides, gilt top, is £1 7s. 6d. each, or £1 3158. for the ten 
now ready, namely, A, B, C-Comm., Comm.-Czech, D, E, F, G, H, I-K. 

SECTIONS. A single Section of 64 pages at 2s. ‘6d. or a double Section of 128 
pages at 5s. is issued quarterly. 

PARTS. A Part (which is generally the equivalent of five single Sections 
and is priced at 12s, 6d.) is issued whenever ready. 

Nearly all the Parts and Sections in which Volumes I-V were first issued are 
still obtainable in the original covers. 

FORTHCOMING ISSUE, 1905. A portion continuing R, by Mr. CRAIcIE, 


Oxford: Clarendon Press. London: Henry Frowpr, Amen Corner, E.C, 
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2 ENGLISH AND ROMAN LAW, 


A Hebrew and English Lexicon of the Old Testament, with 
an Appendix containing the Biblical Aramaic, based on the Thesaurus 
and Lexicon of Gesenius, by Francis Brown, D.D., S. R. Driver, D.D., 
and C. A. Briggs, D.D. PartsI-XI. Small 4to, 2s. 6d. each. 

Thesaurus Syriacus: collegerunt Quatremére, Bernstein, Lorsbach, 
Arnoldi, Agrell, Field, Roediger: edidit R. Payne Smith, S.T.P. 

Vol. I, containing Fasciculi I-V, sm. fol., 57. 5s. 
Vol. II, completing the work, containing Fasciculi VI-X, 8/. 8s. 

A Compendious Syriac Dictionary, founded upon the above. 
Edited by Mrs. Margoliouth. Small 4to, complete, 63s. net. Part IV, 
15s. net. Parts I-III cam no longer be supplied. 

A Dictionary of the Dialects of Vernacular Syriac as spoken 
by the Eastern Syrians of Kurdistan, North-West Persia, and the Plain 
of Mosul. By A. J. Maclean, M.A., F.R.G.S. Small 4to, 15s. 

An English-Swahili Dictionary. By A. C. Madan, M.A. Second 
Edition, Revised. Extra fcap. 8vo, 7s. 6d. net. 

Swahili-English Dictionary. By A. C. Madan, M.A. Extra feap. 
8vo. 7s. 6d. net. 

A Sanskrit-English Dictionary. Etymologically and Philologically 
arranged, with special reference to cognate Indo-European Languages. 
By Sir M. Monier-Williams, M.A., K.C.LE.; with the collaboration of 
Prof, E. Leumann, Ph.D.; Prof. C. Cappeller, Ph.D. ; and other scholars. 
New Edition, greatly Enlarged and Improved. Cloth, bevelled edges, 3]. 13s. 6d. ; 
half-morocco, 4l. 4s. 

A Greek-English Lexicon. By H. G. Liddell, D.D., and 
Robert Scott, D.D. Eighth Edition, Revised. 4to. 11. 16s. 

An Etymological Dictionary of the English Language, 
arranged on an Historical Basis. By W. W. Skeat, Litt.D. Third 
Edition. 4to. 2l. 4s. 

A Middle-English Dictionary. By F. H. Stratmann. A new 
edition, by H. Bradley, M.A., Ph.D. 4to, half-morocco. 11, 11s. 6d. 
Tho Student’s Dictionary of Anglo-Saxon. By H. Sweet, M.A., 

Ph.D., LL.D. Small 4to. 8s. 6d. net. 

An Anglo-Saxon Dictionary, based on the MS. collections of the 
late Joseph Bosworth, D.D. Edited and enlarged by Prof. T. N. Toller, 
M.A. Parts I-III, A-SAR. 4to, stiff covers, 15s.each. Part IV, § I, 
SAR-SWIDRIAN. Stiff covers, 8s. 6d. Part IV, § 2, SWip-SNEL- 
YTMEST, 18s. 6d. 

An Icelandic-English Dictionary, based on the MS. collections of 
the late Richard Cleasby. Enlarged and completed by G. Vigfisson, 


M.A. 4to. 31. 7s. 
2. LAW. 


Anson. Principles of the | Anson, Law and Custom of 
English Law of Contract, and of Agency the Constitution. 2 vols. S8vo. 


in tts Relation to Contract. By Sir PartI. Parliament. Third Edition. 
W.R. Anson, D.C.L. Tenth Edition. 12s. 6d. 
8vo. 10s. 6d. PartII. TheCrown. Second Ed. 14s. 


Oxford: Clarendon Press, 
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Bryce. Studies in History and | Ibert. Legislative Forms and 


Jurisprudence. 2 Vols. 8vo. By the 
Right Hon. J. Bryce, M.P. 25s. net. 
Goudy. Von Jhering’s Law 
in Daily Life. Translated by H. 
Goupy, D.C.L. Crown 8vo. 3s.6d.net. 
Digby. An Introduction to 
the History of the Law of Real Property. 
By Sir KenelmE. Dighy,M.A. Fifth 


Edition. 8vo. I2s. 6d. 
Grueber. Lex Aquilia. By 
Erwin Grueber. 8vo. tos. 6d. 


Hall. International Law. By 
W.E.Hall,M.A. Fifth Edit. Revised 
by J. B. Atlay, M.A. 8vo. 21s. net. 

—— AT reatiseonthe Foreign 
Powers and Jurisdiction of the British 
Crown. 8vo. tos. 6d. 

Holland. Elements of Juris- 
prudence. By T. E. Holland, D.C.L. 
Ninth Edition. 8vo. tos. 6d. 

Studies in International 

Law. 8vo. tos. 6d. 

Gentilis, Alberict, De 

Ture Belli Libri Tres. Small to, 

half-morocco. 21s. 


The Institutes of Jus- 


tinian, edited as a recension of 
the Institutes of Gaius. Second 
Edition. Extra feap. 8vo. 5s. 


The European Concert 
im the Eastern Question, a collection 
of treaties and other public acts. 
8vo, 12s. 6d. 

Holland and Shadwell. Select 
Titles from the Digest of Justinian. By 
T, E. Holland, D.C.L., and C. L. 
Shadwell, D.C.L. 8vo. 14s. 

Also sold in Parts, in paper covers— 
Part I. Introductory Titles. 2s. 6d. 
Part IT. Family Law. Is. 

Part III. Property Law. 2s. 6d. 
PartIV. Law of Obligations (No. 1), 
3s. 6d. (No. 2), 4s. 6d. 

Ilbert. The Government of 
India, Being a Digest of the Statute 
Law relating thereto. With His- 
torical Introduction and Illustra- 
tive Documents. By Sir Courtenay 
Ilbert, K.C.S.1. 8vo, half-roan, 21s, 


Methods. 8vo, half-roan. 16s. 


Jenks. Modern Land Law. 
By Edward Jenks, M.A. 8vo. 155. 


Jenkyns. British Rule and 
Jurisdiction beyond the Seas. By the 
late Sir Henry Jenkyns, K.C.B. 
8vo, half-roan. 16s. net. 


Markby. Elements of Law 
considered with reference to Principles of 
GeneralJurisprudence. By Sir William 
Markby. Fifth Edition. 8vo. 12s. 6d. 


Moyle. Imyperatoris Ius- 
tiniant Institutionum Libri Quattuor, 
with Introductions, Commentary, 
Excursus and Translation. By J. B. 
Moyle, D.C.L. Fourth Edition. 2 vols. 
8vo. Vol. I. 16s. Vol. II. 6s. 


Contract of Sale in the 
Civil Law. 8vo. tos. 6d. 
An 


Pollock and Wright. 
Essay on Possession in the Common Law. 
By Sir F. Pollock, Bart., M.A., and 
SirR. 8. Wright, B.C.L. 8vo. 8s. 6d. 

Poste. Gaw Institutionwm 
Juris Civilis Commentarti Quatiuor ; or, 
Elements of Roman Law by Gaius. 
With a Translation and Commen- 
tary by Edward Poste, M.A. Fourth 
Edition, revised and enlarged, by 
E. A. Whittuck, M.A., B.C.L. With 
an Historical Introduction by A. H. 
J. Greenidge, D.Litt. 8vo. 16s. net. 

Radcliffe and Miles. Cases 
Illustrating the Principles of the Law of 
Torts. By F. R.Y. Rapcuirre, K.C., 
and J.C.Muuxs, M.A. 8vo. 12s. 6d. net. 

Sohm. The Institutes. A 
Text-book of the History and 
System of Roman Private Law. 
By Rudolph Sohm,. Translated by 
J.C. Ledlie, B.C.L. Second Edition, 
revised and enlarged. 8vo. 18s. 

Stokes. The Anglo-Indian 
Codes. By Whitley Stokes, LL.D. 

Vol. I. Substantive Law. 8vo. 30s. 
Vol. II. Adjective Law. 8vo. 35s. 
First and Second Supplements to 
the above,1887-1891. 8vo. 6s. 6d. 
Separately, No.1, 2s.6d.; No. 2, 48.64. 


London: Henry FRowvzE, Amen Corner, H.C. 


4 HISTORY, BIOGRAPHY, ETC. 


3. HISTORY, BIOGRAPHY, ETC. 


Asser, Life of King Alfred, 
together with the Annals of St. 
Noets, erroneously ascribed to 
Asser. Edited with Introduction 
and Commentary by W. H.Steven- 
son, M.A, 2 vols. Crown 8vo. 12s. net. 

Aubrey. ‘Brief Lives, chiefly 
of Contemporaries, set down by John 
Aubrey, between the Years 1669 and 
1696. Edited from the Author’s 
MSS., byAndrew Clark, M.A., LL.D. 
With Facsimiles. 2 vols. 8vo. 255. 

Ballard. The Domesday Bor- 
oughs. By ADoLpHUS BALLARD, B.A., 
LL.B. 8vo. With four Plans, 6s. 6d. 
net. 

Barnard. Companion to Eng- 
lish History (Middle Ages). With 97 
Illustrations. By F. P. Barnard, 
M.A. Crown 8vo. 8s. 6d. net. 

Boswell’s Life of Samuel 
Johnson, LL.D. Edited by G. Birk- 
beck Hill, D.C.L. In six volumes, 
medium 8yo. With Portraits and 
Facsimiles. Half-bound. 31. 3s. 

Bright. Chapters of Early 
English Church History. By W. 
Bright, D.D. Third Edition. Revised 
and Enlarged. With a Map. 8vo. 12s. 

Bryce. Studies in History 
and Jurisprudence. By J. Bryce, M.P. 
2 vols. 8vo. 255, net. 

Butler. The Arab Conquest 
of Egypt and the last thirty years of the 
Roman Dominion. By A. J. Butler, 
D.Litt., F.S.A. With Maps and 


Plans. 8vo. 16s. net. 
Chambers. The Mediaeval | 
Stage. By E. K. Chambers, With 


twoillustrations. 2 vols. 8vo. 25s.net. | 


Clarendon’s Listory of the 
Rebellion and Civil Wars in England. 
Re-edited by W. Dunn Macray, 
M.A., F.S.A. 6 vols. Crown 8vo. 21. 5s. 

Earle and Plummer. Two of 
the Saxon Chronicles, Parallel, with 
Supplementary Batracts from the others. 

A Revised Text, edited, with Intro- 

duction, Notes, Appendices, and 


| Hill. 


Glossary, by C. Plummer, M.A.,on 

the basis of an edition by J. Earle, 

M.A. 2 vols, Cr. 8vo, half-roan, 

Vol. I. Text, Appendices, and 
Glossary. Ios. 6d. 

Vol. II. Introduction, Notes, and 
Index. 12s. 6d. 

Fisher. Studies in Napole- 
onic Statesmanship.— Germany. By 
H. A. L. Fisher, M.A. With four 
Maps. 8vo. 12s. 6d. net. 

Freeman. The History of 
Sicily from the Earliest Times. 

Vols. Iand II. 8vo,cloth. 21. 2s. 
Vol. III. The Athenian and 
Carthaginian Invasions. 24s. 
Vol. IV. From the Tyranny of 

Dionysios to the Death of 
Agathoklés. Edited by Arthur 
J. Evans, M.A. 21s. 

Freeman. The Reign of 
William Rufus and the Accession of — 

~ Henry the First. By E. A. Freeman, 
D.C.L. 2vols. 8vo. 11. 16s, 

Gardiner. The Constitutional 
Documents of the Puritan Revolution, 
1628-1660. ByS.R. Gardiner, D.C.L. 
Second Edition. Crown 8vo. Ios. 6d. 

Gross. The Gild Merchant; 
a Contributionto British Municipal 
History. By Charles Gross, Ph.D. 
2vols. 8vo. 24s. 

Sources for Greek 
History between the Persian and Pelopon- 
nesian Wars. Collected and arranged 
by G. F. Hill, M.A. 8vo. Ios. 6d. 

Hodgkin. Italy and her In- 
vaders. With Plates& Maps. 8 vols. 
8vo. By T. Hodgkin, D.C.L. 

Vols. I-II. Second Edition. 42s. 

Vols. III-IV. Second Edition. 36s. 

Vols. V-VI. 36s. 

Vols. WVII-VIII (completing the 
work). 248. 

Johnson. Letters of Samuel 
Johnson, LL.D. Collected and Edited 
by G. Birkbeck Hill, D.C.L. 2 vols. 
half-roan. 28s. 

Johnsonian Miscellanies. 

2vols. Medium 8vo, half-roan. 28s, 


Oxford; QGlarendon Press. 


HISTORY, BIOGRAPHY, ETC. 


5 


Kitchin. A History of France. 
By G. W. Kitchin, D.D. In three 
Volumes. Crown 8vo, each Ios. 6d. 

Vol. I. to 1453. Vol. II. 1453- 
1624. Vol. III. 1624-1793. 


Kyd. The Works of Thomas 
Kyd. Edited from the original 
Texts, with Introduction, Notes, 
and Facsimiles, by F. 8. Boas, 
M.A. 8vo. 155. net. 


Lewis (Sir G. Cornewall). 
An Essay on the Government of De- 
pendencies. Hidited by C. P. Lucas, 
B.A. 8vo, half-roan. 14s. 


Lucas. Historical Geography 
of the British Colonies. By C. P.Lucas, 
B.A. With Maps. Cr. 8vo. 

The Origin and Growth of the 
English Colonies and of their 
System of Government (an Intro- 
duction to Mr. C. P. Lucas’s 
Historical Geography of the 
Colonies). By H. E. Egerton. 
2s. 6d. Also in binding uniform 
with the Series. 3s. 6d. 

Vol.I. The Mediterranean and 

Eastern Colonies (exclusive of 


India). 5s. 

Vol. II. The West Indian Colo- 
nies. 7s. 6d. 

Vol. IIL. West Africa. Second 


Edition, revised to the end of 1899, 
by H. EB. Egerton. 7s. 6d. 

Vol. IV. South and East Africa. 
Historical and Geographical. 
gs. 6d. 

Also Vol, IV in two Parts— 
Part I. Historical, 6s. 6d. 
Part II. Geographical, 3s. 6d. 

Vol. V. The History of Canada 

(Part I, New France). 6s. 


Ludlow. The Memoirs of 
Edmund Ludlow, Lieutenant-General of 
the Horse in the Army of the Common- 
wealth of England, 1625-1672. Hdited 
by C. H. Firth, M.A. 2 vols. 36s. 


Lyiy. The Works of John Lyly. 
Collected and edited, with facsim- 
iles, by R. W. Bond, M.A. In3vols. 
8vo, uniform with Kyd. 42s. net. 


Machiavelli. Jl Principe. 
Edited by L. Arthur Burd, M.A. 
With an Introduction by Lord 
Acton. 8vo. 14s. 


Merriman. Life and Letters of 
Thomas Cromwell. With a Portrait 
and Facsimile. By R. B. Merriman, 
B.Litt. 2 vols. 8vo. 18s. net. 


Morris. The Welsh Wars of 
Edward I. Witha Map. By J. HE. 
Morris, M.A. 8vo. 9s. 6d. net. 

Oman. A History of the Penin- 
sular War. 6 vols. 8vo. With Maps, 
Plans, and Portraits. By C. Oman, 
M.A. Vol. I, 1807-1809. 14s. net. 
Vol. II, Jan.-Sept., 1809 (from the 
Battle of Corunna to the end of the 
Talavera Campaign). 145. net. 


Payne. History of the New 
World called America. By EH. J. 
Payne, M.A. 8vo. 


Vol. I, containing The Discovery 
and Aboriginal America, 18s. 
Vol. II, Aboriginal America (con- 

cluded), 14s. 

Plummer. The Life and Times 
of Alfred the Great. By Charles 
Plummer, M.A. Crown 8vo. 55. 
net, 

Poole. Historical Atlas of 
Modern Europe from the decline of the 
Roman Empire. Edited by R. L. 
Poole, M.A. 51. 158. 6d. net. Hach 
Map can now be bought separately 
for Is. 6d. net. 

Prothero. Select Statutes and 
other Constitutional Documents, illustra- 
tive of the Reigns of Elizabeth and 
JamesI. Edited by G. W. Prothero, 
M.A. Cr. 8vo. Hdition 2. tos. 6d. 


Ramsay (Sir J.H.). Lancaster 
and York. (A.D. 1399-1485). 2 vols. 
8vo. With Index. 37s. 6d. 


Ramsay (W.M.). The Cirtves 
and Bishoprics of Phrygia. 

Vol.I. Part I. The Lycos Valley 
and South-Western Phrygia. 
Royal 8vo. 18s. net. 

Vol. I. Part II. West and West- 
Central Phrygia. 21s. net. 


London; Henry Frownpy, Amen Corner, E.C, 
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Ranke. A History of Eng- 
land, principally in the Seventeenth 
Century. By L. von Ranke. Trans- 
lated under the superintendence of 
G. W. Kitchin, D.D., and C. W. 
Boase, M.A. 6vols. 8vo. 63s. 

Revised Index, separately, Is. 


Rashdall. The Universities of 
Europe in the Middle Ages. By Hast- 
ings Rashdall, M.A. 2 vols. (in 3 
Parts) 8vo. With Maps. 21. 5s. net. 


Rhys. Studies in the Arthur- 
tan Legend. By John Rhfs, M.A. 
8vo. 12s. 6d. 


Celtic Folklore: Welsh and 


Manx. By the same. 2 vols. 8vo. 21s. 

Rogers. History of Agricul- 
ture and Prices in England, A.D. 1259- 
1793. By J. E. T. Rogers, M.A. 8vo. 
Vols. I, II (1259-1400), 42s, Vols. 
IIT, IV (1401-1582), 50s. Vols. V, 
VI (1583-1702), 50s. Vol. VII, 2 
Parts (1703-1793). 

Sanday. Sacred Sites of the 
Gospels. By W. Sanday, D.D. With 
many illustrations, includingdraw- 
ings of the Temple by Paul Water- 
house. 8vo. 13s. 6d. net. 


Seaceario. De Necessariis 
Observantiis Scaccarit Dialogus. Com- 
monly called Dialogus de Scaceario. 
Edited by A. Hughes, C. G. Crump, 
and C. Johnson. 8vo, 12s. 6d. net. 


Smith’s Lectures on Justice, 
Police, Revenue and Arms. Edited, 
with Introduction and Notes, by 
Edwin Cannan. 8vo. 10s. 6d. net. 

Wealth of Nations. 
With Notes, by J. E. Thorold Rogers, 
M.A. 2vols. 8vo. 2Is. ; 

Smith (V.A.). The Early His- 
tory of India, from 600 B.C. to the Mu- 
hammadan Conquest, including the 
Invasion of Alexander the Great. By 
Vincent A. Smith, M.A. 8vo, with 
Mapsand other Illustrations. 14s.nel. 

Stubbs. Select Charters and 
other Illustrations of English Constitu- 
tional History, from the Earliest Times 
to the Reign of EdwardI. Arranged 
and edited by W. Stubbs, D.D. 
Eighth Edition. Crown 8vo. 8s. 6d. 

The Constitutional His- 
tory of England, in its Origin and 
Development. Library Edition. 3 vols. 
Demy 8vo. 21. 8s. 

Also in 3 vols. crown 8vo. 12s, each. 

— Seventeen Lectures on 
the Study of Mediaeval and Modern 
History and kindred subjects. Crown 
8vo. Third Edition. 8s. 6d. 

Registrum Sacrum 
Anglicanum. Sm. 4to. Ed. 2. 10s.6d. 

Vinogradoff. Vullainage in 
England. Essays in English Medi- 
aeval History. By Paul Vinogradoff. 
8vo, half-bound. 16s. 


4. PHILOSOPHY, LOGIC, ETC. 


Bacon. Novum Organum. 
Edited, with Introduction, Notes, 
&e., by T. Fowler, D.D. Second 
Edition. 8vo. 155. 

Berkeley. The Works of 
George Berkeley, D.D., formerly Bishop 
of Cloyne; including many of his writ- 
ings hitherto unpublished. With Pre- 
faces, Annotations, Appendices, 
and an Account of his Life, by A. 
CampbellFraser, Hon.D.C.L., LL.D. 
New Edition in 4 vols., cr. 8vo. 24s. 


The Life and Letters, 


with an account of his Philosophy. By 
A.Campbell Fraser. 8vo. 16s. 


Bosanquet. Logic; or, the 
Morphology of Knowledge. By B. 
Bosanquet, M.A. 8vo. 2Is. 


Butler. Zhe Works of Joseph 
Butler, D.C.L., sometime Lord Bishop 
of Durham. Edited by the Right 
Hon. W. E. Gladstone. 2 vols. 
Medium 8vo. 14s. each. 


Campagnac. The Cambridge 
Platonists: being Selections from the 
writings of Benjamin Whichcote, 
John Smith, and Nathanael Culver- 
wel, with Introduction by E. T, 
Campagnac, M.A. Cr.8vo. 6s.6d.nct. 


Oxford: Clarendon Press, 
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